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Presentation

Brazil hereby fulfills its commitment to the international community by presenting
an evaluation of the development process of the environmental situation of the country over the
last two decades. The National Report for the United Nations Conference on Environment and
Development represents a critical appraisal of our experience, through an objective description
of Brazilian reality as it is. From past experience we have learned the necessary lessons for
sustainable development.

We have chosen the path of ample participation by all segments of our society in the
preparation of this Report. The mobilization of efforts brought about by the debate of themes
presented in this report, is proof of Brazilian awareness regarding the need for development in
harmonious co-existence with Natore. The interest which is present in public opinion, the
media, government agencies and non-governmental organizations, is evidence of the importance
attributed to an authentic, faithful depiction of Brazil, worthy of presentation to the participants
of the Conference on Environment and Development.

As the host of one of the most relevant international conferences of our times,
Brazil firmly believes that the Rio de Janeiro meeting will provide the opportunity to reconsider
the basis upon which the international economic alliances rest and to build foundations for new
models of sustainable economic development on a global scale. Heads of State and Governments
representing countries from all continents will be discussing the future of the Earth in the next
millennium. We have repeated that poverty and its extreme conditions, which impose upon
millions of people a quality of life incompatible with human dignity, are obstacles that must be
surmounted in the construction of a more equitable, healthy and balanced worldwide
environmental order.

Brazil’s contribution to the United Nations Conference does not end with this
National Report, as this document is a preliminary product of our reflection on environmental
and development issues,

President Fernando Collor
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Introduction

Brazil and the Challenge of
Sustainable Development

1. Development trends, ecological transition and environmental crisis

The world context in which Brazil is presenting and discussing its environmentat
situation is one of drastic changes in the frames of reference that govern the organization of
human society. Tensions created by the arms race arc giving way to a detente in international
relations, together with a certain perplexity, as well as new forms of knowledge brought about
by geo-political transformations.

The notion of an exhaustion of traditional modes of development seems 10 be the
key idea that explains current challenges. These range from the traditional obstacles of poverty,
inequality and distribution to those arising with unusual strength with regard to foreign debt and
in the expected worldwide reshuffling of political fbrces.

If a synthetic definition for the turn of the century were to be attempied, it could
be expressed as the end of a development trend that has proved to be ecologically predatory,
socially perverse and politically unjust. In this sense, the signs of vulnerability of the earth’s
ecosystem have served as a sounding board announcing the various "exhaustions of modes™ that
lead with unguestionable logic to a calling for profound changes.

This concept of change requires a more precise definition, in order to establish
its direction, premises, commitments and limits.

The presentation of the Brazilian Report cannot be dissociated from this definition
and from the fact that the crisis - with the worsening and globalization of problams faced by
humanity - will anly be adequateiy confronted if nations {ake the initiative of formulating
proposals that reflect the urgent need for change.



The abandonment of defensive and diversionary postures would be consistent with
a willingness to change, moving towards a clear recognition of: the real internal signs, in each
country, of the crisis of the traditional models of economic development; the exact extent of
responsibilities of nations in the configuration of worldwide problems; the need to reverse the
stalemates in international relations; and the imperative need for a new distribution of the
benefits of development.

The most evident manifestation of the crisis is undoubtedly the fact that we live
in an era of scarcity of resources, of difficulties in expahding the economic base of nattonal
societies, of saturation of sites for storing or climinating society’s industrial wastes and above
all, of the fragility of local, regional and international institutions in facing the challenges arising
from this crisis. Indeed, it is an ecological crisis (characterized by a progressive depletion of our
natural resource base}, and an environmental crisis (characterized by a decrease in the capacity
for recovering our ecosystems). But it is also a political crisis directly related to the authority
structures in the distribution and use of society’s resources which, in a last analysis, determine
a situation of absolute scarcity (exhaustion of the stock of resources) or relative scarcity
{unsustainable standards of consumption or inequities regarding access to them),

The incorporation'of an ecological dimensien into the process of government
decision making - so as to consider the implications of public p::;licy regarding the nétwork of
interrelations that operate in ecosystems - is more than an aspiration. It is a biological necessity
for the very maintenance of the natural systems that make life possible. This facet of the present
moment calls for the recognition that humanity is undergoing a period of authentic ecological
transition.

1t is not surprising that the ecological argument has for so long beer absent from
economic, - political and social considerations. The crisis of development, via ecological
transition, is characteristic of contemporary society, just as the anthropocentric standpoint
regards progress and evolution as an indiscriminate capacity to generate technology, without
admitting any limits,

It should come as no surprise, thercfore, that gi‘vcn the primacy of the economic
dogmas of abundance and of material progress, a majority of contemporary institutions appear

to be incapable of adequately facing the challenges of transition.

The crisis is also perceivable through precise indicators of the vulnerability of our
natural systems. The outlooks for the planetary ecosystem presented by the majority of reports

and simulation models published in recent decades are, from all points of view, disheartening.
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It is estimated that since the middle of this century the world has lost one fifth of its arable
surface and one fifth of its tropical forests. Each year 20 million hectares of forests are lost,
along with 25 billion tons of humus through the effects of erosion, desertification, salinization
and other processes of soil degradation.

The availability of water for human consumption and for agriculture, which in the
seventies revealed problems of serious shortagg in many countries of Africa, Southeast Asia, the
Middle East and Latin America, has become one of the most pressing problems of the planet.
One-fourth of the irrigated surface of the world has been damaged by salinization alone, which
leads us to anticipatc the reappearance of famine in Africa, and its possible expansion to other
regions of the planet.

Equally distressing are the forecasts regarding the destruction of the flora and
fauna. Every day approximately one hundred species of animals and plants disappear, many of
which have never been studied, in terms of their properties or potential for human welfare. The
implications of this unprecedented ecological disaster for scientific knowledge, medicine, genetic
engineering and other productive activities, cannot be disregarded. The impact of such a trend
on science can be considered equivalent to trying to advance in astronomy without having studied
the stars. Regarding productive activities, it is sufficient to recall that genetic improvement does
not "create” new gencs; it simply rearranges the existing ones.

Better than centet a debate on numerical estimates of the multiplicity of
ccosystems, the implications suggested by such projections should be the object of our concern.

Whether we are discussing the disappearance of 20% or 40% of a resource is less
relevant than the question of how we arc to avoid this, since what is at stake is the very survival

of the species.

2, The environmental crisis through the prism of North-South relations

The current crisis highlights two basic elements of modem civilization: technology
and growth. This situation raises questions concerning the internationalized style of development,
which is evidenced mainly through' the processes of modernization of agriculture, urbanization,
appropriation of natural resource bases and use of non-renewable sources of energy. Such a style
has been determined mostly by the adaptation of the technological model by transnational
companies, as a homogenizing tendency of the world economy.

At the time of the 1972 Stockholm Conference, the idea that the world would be

entering the era of the "astronaut economy” was disseminated. Over the centuries, humanity

15



grew accustomed to the idea of a virtually limitless world. When the environment deteriorated
to the point where it did not offer the same former sustainability, there was always a new
frontier for expanding economic activitics. Given that the flow of human activities effectively
occurs within a closed economy, without unlimited reserves of resources or deposits for
absorbing its waste, the concept of an "economy of the frontier” has been unavoidably replaced
by one of an “astronaut economy." .

. The metaphor of the “astronaut economy” emphasizes the global and .
interdependent character of societies or nations at the twilight of this century, so clearly
synthesized in the very title of the report prepared by Barbara Ward and Rene Dubos. for the
1972 Stockholm Conference: "One Earth.” . '

Twenty years after the Stockholm Conference, we are forced to admit, however,
that all people do not occupy the same place in this "spaceship”. Less than a fifth of the
population on our planet occupies the first class section of the spaceship and consumes 80% of
available resources. The immense majoﬁty of passengers, about 80% of the world's population,
are in the cargo compartment. More than a third of these suffer from hunger or malnutrition and
three-fourths do not have adequate access to water and decent housing. Each first class
passenger, who usually comes from a developed country, has an impact on resource reserves that

is 25 times higher than that of the occupants of the cargo compartment.

The contrast between North and South in Spaceship Earth makes the metaphor
more tangible. In highly industrialized economies, environmental problems are generally
associated with pollution. Their environmental policies are, for this reason, directed towards
avoiding an intensification of this degradation, or restoring the standards of quality _of the water,
air and scil to their original state before the crisis. In underdeveloped countries however, the
environmental crisis is clearly associated with an exhaustion of natural resources. Thus, their

policies must give priority to a rational management of these resources.

This distinction has lost much of its validity, mainly in Southern countries, which
are faced with situations of environmental degradation due to the depletion of their natural
resource heritage, because of their underdevelopment, but they also face situations normally
associated with "excessive development™. The ecological concepts of interdependence and
diversity can certainly be applied to the situation just described. One example of interdependence
between the center and the periphery was undoubtedly the momentary disarray of the
international economic system provoked by a group of countries that decided to increase the

price of oil during the 1970°s.
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However, when considering the flow of resources throughout the world, we
observe that: highly industrialized countries account for about 80%, two thirds of all exports
from developing countries are primary products, while the advanced industrialized countries are
responsible for about 90% of exported capital goods. These figures reinforce the idea that
underdeveloped countries are importing a lifestyle that is characteristic of the developed worlid,
and reflects its ecological relationships (potential and limitations) as well as its environmental
problems. )

In sum, in recent decades, not onty has the economic gap widened between North

“and South, but the environmental and ecological gaps have also widencd between the two
worlds. 1t is a well-known fact that countries of the South find themselves in the most vulnerable
position, suffering the consequences of global degradation. Let us consider, for exampie, the
progressive depletion of the biogenetic substratum of human activities, with its impact on the
maintenance of diversity in the planctary ecosystem. The most significant part of humanity’s
biogenetic heritage is found in the tropical rain forests, now seriously affected by’ anthropic
activities.

Let us consider still the environmental problems associated with industrialization
and urbanization. At the beginning of the last decade, 22 cities in the developing world had a
population of over 4 million inhabitants; by the year 2000 this number is expected to reach 60
million. On the other hand, the corresponding figures for the developed world should reveal an
increase from 16 to 25 million. Firally, in the year 2000 ten out of the 12 most populated cities
in the world, with more than 13 million inhabitants, will be found in the South, half of them in
Latin America, with Mexico City and S3o Paulo at the top of the list. About 40% of the Latin
American population will be living in cities with over 1 million inhabitants, The problems of
atmospheric pollution that result from such urban concentration has led the United Nations
Environment Programme (UNEP) to state that the five largest Latin American cities are bcing

converted into veritable gas chambers.

~ The realization that both countries of the Northern and Southern countries are
affected by the impact of the environmental crisis does not imply the existence of common
responsibilities for possible solutions. Most of the global problems, such as acid rain, the
"greenhouse effect” and the destruction of the ozone layer are almost exclusively the
responsibility of developed countries. Besides suffering the adverse effects of these problems,
without sharing the benefits of development, the countries of the South arc called upon to share

both the responsibility and the cost of measures aimed at overcoming the crisis.



3. Brazil and the changes in the'international agenda from the 1972 Stockholm Conference
to the United Nations Conference on Environment and Development (Rio, 1992)

At present, almost two decades after the Stockholm Conference, the world’s
perception of environmental problems has changed considerably, as attested by the creation of
the World Commission on Environment and Development through the United Nations Assembly
Resolution 38/161. Chaired by the Prime Minister of Norway, Gro Brundtland, this commission
published, in 1987, a report entitled "Our Common Future," which clearly reflects this change
of perspective.

From the outset, the commission refused to limit itseif to environmental problems
in a narrow sense. Reflecting what was considered at the time a position reflecting the interests
of developing countries, the debates centered on styles of development trends and their
repercussions on the functioning of natural systems. For no other reason are the commission's
proposals all oriented towards the notion of sustained development. Equally interesting is the fact
that‘ it has called the attention of the world to the importance of cooperation and multilateralism

in facing the challenges of the turn of the century,

Finally, the report emphasizes that environmental problems and the chances of
reaching a form of sustainable development are directly related to the problems of poverty, to
meeting the basic needs for food, health and housing, to a new energy matrix favouring

renewable energy sources and to the process of technological innovation.

In response to a request from the Brundtland Commission, the Latin American
Commission on Development and Environment was created in October 1989, and published a
document in the latter half of 1990 entitled "Our Own Agenda," which clearly demonstrated the
links between wealth, poverty, population and environment. The document "Sustainable
development: productivé transformation, equity and the environment," prepared by ECLAC fo'r
the Preparatory Mceting for the United Nations Conference on Environment and Development,
held in Mexico City in March 1991, generally follows the same line of argument, underlining,
however, the need to find a balance between making Latin American economies more
competitive, the need to promote greater social equity and to provide for the preservation of the
environment and the conservation of natural resources. As a result of the meeting, the Tlatelolco
Platform on Environment and Development contains the positions of the countries of the region
for the United Nations Confercnce on Environment and Development to be held in Rio de

Janeiro,
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There is no doubt that the changes that have occurred in the international agenda
between the time of "One Earth" and the current "Sustainable Development” entail modifications
“in the way we meet socio-ecological challenges. It is no longer possible to reduce the
environmental crisis to a question of keeping clean the air we breathe, the water we drink and
the soil that produces our foed.
The technocratic vision is outdated, at least as regards the definition of problems. It makes no
scn'se to oppose environment and development, since the quality of the former is the result of
the dynamics of the latter. Problems of environmental preservation are those of development
itself: édcvelopment that is unéqual for human societies and harmful to natural systems,

This situation does not reflect a technical problem, but rather a social and political
one. The key issue, today, is not that o‘f accommodating our numbers, our aspirations and our
needs to the planet’s sustaining capacity. More than the human capacity for adaptation, the
possibility for substantial change in the forms of social organization and interaction with the laws

of nature is at stake.

Preparations for the United Nations Conference on Environment and Development
show that the underdeveloped countries, and those of Latin America in particular, gather all the
necessary conditions to transform the present crisis into ncw opportunities for development, as
in 1939, at the outset of the international economic depression. Whereas the 1972 Stockholm
Conference sought to find technical solutions to the problems of pollution, this new round of
discussions, according to the UN, aims at examining development strategies through "specific
agreements and commitments by governments and intergovernmental organizations, setting up
time limits and financial resources for implementing such strategies.”

Resolution 44/228, which convenecd the Conference, clearly states that "poverty
and environmental degradation are intimately related," and that environmental protection cannot
be isolated from this context. It also points out that most pollution refated preblems are caused
by developed countries, consequently being theirs "the main responsibility for combatting them”;
that resources and technology must be allocated to developing countries so that they may reverse
their process of degradation; and that an "efficient and urgent” solution is needed to the problem
of the foreign debt, a fundamental requirement for a sustainable development strategy.

Resolution 44/228 is equally mandatory in other aspects. It reaffirms, for
example, that the importance of introducing the environmentat dimension into the policies and
programmes of governments must not lead to "a new form of conditioning aid for development,

nor constitute a pretext for trade barriers.” Tt also emphasizes that sustainable development
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"requires changes in current standards of production and consumption, particularly in the-
industrialized countries.”

The position of the developing countries regarding environmental problems, and
particularly that of Brazil, show that fundamental postulates persist. There are two basic
components to this standpoint. The first argues that economic growth and improvement of the
quality of life of the Brazilian population cannot be subordinated, acritically, to the preservation
of a .heallhy world environment and to a better management of the planet’s natural resources.
Although both the Brazilian government and its society recognize the existence of serious
environmental problems, there is consensus as to the fact that industrialized countries are mainly
responsible for the gravity of the worldwide situation. It is natural, then, to suppose that the -

developed world will promote and finance the elimination of pollution from the planet.

Secondly, Brazil shares in the consensus that the globalization of environmental
problems calls for a responsible interpretation of the traditional concept of national sovereignty
and strategic security. This must not give way, however, to a naive perception of the realities
of power that still hold sway in international relations, at the risk of submitting ourselves to the

"interests of humanity," as defined both ambiguously and geo-politically.

The great challenge, therefore, lies in the search for new forms of cooperation
which, without ignoring the current imbalance between North and South, permits the appearance
of a new world order in which national interests contribute to the strengthening of world

interests, in perfect harmony with the sovereign rights of each country.

It is also justifiable to question the notion that natural resources constitute a
heritage for humanity. 1t would be unrealistic to suppose that certain resources pertain to
humanity as a whole, while in fact they are located within national borders. If it were accepted
that they be shared in a kind of “world fund,” it would be no less correct to expect that
economic, political and technological authority also be shared by all nations. Since the central
countries do not appear to be willing to accept this latter idea, the peripheral countries are to an
even lesser degree willing to renounce their right to decide how to use their natural resources.

A third element of the position of the developing countries has to do with the
interrelations between population growth and the use of natural resources. Since the first models
of the Club of Rome, proposals for demographic control continue in vogue, based on the
confirmation that the planet’s resources are finite. The position of the developing countries has
always bcen that of justified reticence, and it should be emphasized that indiscriminate

prescription of birth control, without due consideration of the retationship at the national level

-
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between population, demographic pressures and availability of resources, amount to being not
only irresponsible but morally censurable.

The relations between population, resources and the environment still lack
rigorous scientific foundation, as there are multiple interfering variables. The levels of
environmental pollution in major industrialized countries have prown at rates infinitely higher
than the growth of their populations. It is also commonly emphasized that even scientific truths

have a temporal Jimit,

In sum, the developed world has a greater and more specific form of responsibility
in the search for solutions to the most pressing problems of the planet, since until now the
contribution of our ecological disorder to the global disorder has been limited. One cannot
escape the fact, nonetheless, that a form of development that is environmentally sustainable will
be impossible to attain if ail countries are not also willing to medify their current standards of

growth and the exploitation of their natural heritage.

4. Poverty, environmental degradation and sustainable development

The general consensus that poverty and environmental degradation are intimgte]y
related usually disappears when rhetoric is abandoned and one attempts to specify, empirically,
the causal relationships between the two. Indeed such relationships occur indirectly, through
other intervening variables. Among these variables, are the inequalities that characterize the
present form of development, with its rcsulting social marginalization and disintegration, the
institutional fragmentation of contemporary society, as well as the structural imperfections of the
market and even of the regulatory function of the state.

Self-perpetuating social and environmental degradalion stems neither from
independent nor causally related processes, but rather as a result of a development trend that has
an influence over human relations as well as over those between humanity and nature. According
to the UNEF, the two basic causcs of the environmental crisis are poverty and misuse of wealth;
the poor majority is forced to destroy, in the short term, the very resources they will need for
their long term subsistence, whilc the rich minority makes demands on resources that are
unsustainable in the long run, thus transferring the costs to the poor.

Using the ECLAC studies as reference, the poor arc defined as those families with
. an income below twice the cost of the basic food basket; the population living in poverty in

Latin America at the beginning of the eighties represented 41% of the total population (135.9
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million people), which reached 43% of the total population (170.2 million) in 1986. This
increase in the number of the poor, was almost entirely concentrated in urban areas, where
proportions ros¢ from 30% to 36%. These figures indirectly reflect the depth of the crisis of the
first-half of the decade when cne considers that the peor increased by 34.3 million, and that 55%
{19 million) of these are under the poverty line - in other words, those whose income is
insufficient 1o buy the basic food basket - in both the urban and the rural areas. The seventies
were marked by a considerable increase in urban poverty (from 26% to 31%) and also a
significant drop in rural poverty (from 62% to 54%).

The figures for Brazil, in the last decades, speak for themselves, By far the most
dynamic economy in the post-war period, following a level of development in the 1940-1950
period barely superior to that of the region’s poorest cou'ntn'es, Brazil transformed itself into the
eleventh largest industrial economy in the world, but did not succeed in reducing its levels of
inequality. On the contrary, during the period of highest growth, between 1960 and 1980, the
wealthiest 10% of the labor force succeeded in-increasing its share of the general income from
40% to 50%, while the poorést 50% saw its share dwindle from a modest 17% to only 12% in

1980.
When rates for urban and rural areas are compared, the spatial concentmtion of

poverty in the urban areas is evident. In rural Brazil, poverty Jevels followed a declining trend
in the 1970 to 1980 period, and then remained stable until 1986. In the urban areas, poverty
declined from 35% to 30% between 1970 and 1980, only to return to a level of 34% ip 1986.

This analysis allows one to conclude that ecological problems are deeply rooted
in those of a social and political nature (in other words, the pattcrns of relationship between
human beings and the organization of a society), as well as linked to structural distortions in the
cconomy (patterns of consumption and the way that society is organized (o satisfy them). Brazil
not only faces situations of environmental degradation associated with an "excess” of
development (pollution and waste of resources), bul also conditions that can be defined as
resulting from an “absence" of development, or of perverse development (poverty and social and
economic incquality).

It is worth mentioning that in situations of exireme poverty, an individual that is
marginalized from society and from the national economy, will lack the commitment to avoid
dcgfading the environment, insofar his own degradation as a person has not been avoided by
society. )

Post-industrial societies have managed to extend the limits of life-supporting

systems. But, parallel to this, the glcbalization of the economy has exacerbated the challenges.
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presented by environmental problems, by despoiling human sociéty of its ecological foundations.
Absolute and relative scarcity - the actual lack of resources and the Jack of access to them -
equally affect the developed and underdeveloped nations.

The time has come for social and political institutions to pave the way to a better
future, in a way that such societies may learn to adequately confront the unequal distribution of

the planet’s resources and defy a form of development that is decidedly unsustainable.

23






Chapter 1

Brazilian Development and its
Socio-Environmental Implications

Until the mid-1960’s, growth was based on import substitution, and protectionism
was the basic instrument of industrial policy. The major funding mechanisms were then direct
foreign investments and expansion of the money supply, generating "forced savings” of the non-
business sector. This style of financing ended with the acceleration of the inflationary process
and an accumulation of deficits in the balance of payments, which culminated in a recession and
political crisis at the beginning of the sixties.’ ]

After 1964, fiscal and financial reforms succeeded in overcoming the fiscal crisis
and in reducing inflation, thus creating conditions for a second phase of growth, during the
1970’s, when import substitution was complemented with the expansion of industrial exports.

The oil crisis of 1973 created an impassc for this mode of development. The
economi¢ policy’s response was to sustain growth through a process of extemal endebiment,
avoiding any major alterations in the basic economic indicators such as currency exchange rates,
interest rates and real wages and salaries.

' By adapting the territorial structure to a proposal for industrialization, strategies
aimed at removing any material, political and ideclogical obstacles to modern capitalistic
expansion were consolidated. A network of technical and political control was set up through
government planning.

The adopted industrial strategy, backed by state owned companies, Brazilian
private companies and transnational firms, was that of integrating the domestic productive sector
by substituting imports of basic materials and capital goods. Investment programmes were
adopted for the production of oil, fuel and alcohol and the generation of hydroelectric and
nuclear power. The vigorous expansion of mincral extraction that marked the seventies also

reflected government incentives.
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This ambitious programme was largely accomp]ished'mrough external loans at
fluctuating interest rates, coupled with an expansion 'of the domestic debt. The country’s net
foreign debt jumped from US$ 6.2 billion in December of 1973 to USS 31.6 billion in December
of 1978, This debt was to continue growing consequent to, among other factors, the adjustment
policies of the United States Government, which substantiaily raised international interest rates .
anid made them highly unstable. However, on the eve of the second oil shock and the explosion
of international interest rates, the foreign debt did not yet appear to be an unbearable burden for
the Brazilian economy.

With regard to the performance of the economy, it may be affirmed today that the
investment programme launched in 1974 was panly successful, The metallurgical and chemical

industrial sectors grew considerably, as did the production of machines and equipment. Exports
increased and diversified. Technological upgrading reccived a boost. As a result, the productive

structure underwent important changes, which became evident as larger projects progressed.

The second oil crisis, the increase in interest rates and the reduction in foreign
capital entering the country signified a twofold crisis for the Brazilian economy, and substantially
affected its financing capacity. Deprived of funds coming from external loans, the country found
itself faced with a need to generate trade surpluses to pay for servicing the debt. Domestically,
the problem of transferring funds from the private to the public sector, became the main factor
responsible for the foreign debt, but did not generate revenues in hard currency to cope with

interest rate payments.

The external adjustment was impressive. After 1984, the trade deficits that had
existed at the beginning of the decade were transformed into surpluses. For the public sector,
the changes in relative prices in favor of exports implied, on the one hand, an increase in
financial costs, and on the other, a lowering of the real price of public utilities offered in the
domestic market (energy, transports and communications) and of import-substituting goods (oil,
petrochemicals and steel).

The federal policy of giving priority to industry and infrastructure was maintained
by channeling funds from agriculture, which guaranteed the supply of food and raw materials
required by rapid urban industrial growth. The options chosen for solving agrarian problems,
to guarantee the continuity of agricultural modernization, kept the land ownership structure
almost unchanged.

A dynamic -territorial complex was consolidated, with the focal point being the
larpe urban centers of the Mid-Southern region of the country, notably Sao Paulo, which
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absorbed large amounts of state and multinational investments. The most advanced centers for
science and technology were also established there.

The metropolitan axis connected the cities of Sdo Paulo and Rio de Janeiro,
forming a large, almost contiguous industrial area, which also included part of the state of Minas
Gerais and sent out vectors in the direction of Brasilia, essentially a government city, and
towards the state of Espirito Santo, an important port, agro-industrial and steel center. Around
this axis a constellation of metropolises was formed, made up of Belo Horizonte, Curitiba and
Porte Alegre, outstanding for their industrial growth. A hierarchy of functions and autherity,
linked to productive, distributive and management activities, emerged.

The maintenance of an extremety concentrated land ownership structure resulted
in the migration of large contingents of the population to small cities, where they served as
reserve labor force for seasonal work in the fields, or swelled the lines of the underemployed
and unemployed in the medium-size and large cities, In.certain regions migrants became
prospectors in the many mines that spread throughout the country. )

In the agrarian social and economic context, dramatic rural and urban poverty
levels persisted, as did the privileges in land, markets, and sharing in public funds. In the
Northeast, the fragility of the regional economy, due to periodic droughts, was used as an
instrument to gain special privileges for the region. This led to an intricate network of subsidies
and state protection that resists the forces of modern capitalist competition,

Table 1.1 summarizes the expansion of the Brazilian economy in the 1570-1990
period, by sector and region and in per capita figures.

The proposal for regional industrialization put forth by the Northeast Development
Superintendency (SUDENE) made possible the integration of the Northeast with the Mid-
Southern region, although in a subordinate position. Being capital-intensive and spatially
concentrated, this process gave rise to the creation of modern frontiers in isolated areas, like the
Camagari Petrochemical Complex, near Salvador (state of Bahia), and to farming enclaves such

as the large irrigation projects along the S3o Francisco Valley.

"Regional policy reproduced the SUDENE experience by creating regional
superintendencies for the Amazon Region (SUDAM), the Mid-West (SUDECO) and the South
(SUDESULD). The concession of fiscal and credit incentives, guaranteed the collaboration of the
regional elites to modernization. The federal government thus created new forms of
management, superimposed in practice upon the political and administrative structure of the

states and territories.
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In the early seventies, governmental strategy became more Selective, no longer
acting on a-macro-regional scale but rather on a sub-regionai one, by establishing development
poles. In the Amazon region, subsidies for national and transnational investments favored land
appropriation by farming, livestock and mining companies. The setting up of giant highways,
and urban, telecommunication and hydroelectric networks for the purpose of spatial integration,
cut through the forcst exposing the fabulous wealth of its subsoil. Migration was encouraged,
thus complementing the policy for a mobile labor market in the region.

The territotial management which combined large scale production with important
mobilization of natural resources, intensive use of energy and accelerated mobility of the labor
force, intensified the pfevai]ing technological pattern of the post-war period. The apogee of this
development strategy, during the 1970's, coincided with a downturn of the world’s economy.
The financial crisis and the oil crisis forced a restructuring of the industrialized economies, it
being necessary to reduce dependency on energy and raw materials, to introduce more
technology-intensive procedures and increase the flexibility of production and management
processes. .

In Brazil, given its territorial dimensions and the size of its population, the
extension and diversity of its ecosystems, the complexity of its productive structure and the
unequal distribution of wealth, this dilemma is expressed in the challenge of accelerating-
material development with social justice and environmental protection. The uniform logic,
characteristic of economies of scale superimposed itself on natural and cultural differences,
which were viewed as obstacles to progress. Large parts of the nation's heritage of ‘biodiversity
and forms of life were sacrificed in the name of modernization, to the detriment of the quality
of life of the population as a whole.

The expansion of the economy on its two fronts will be a..nalyzed. Important recent
issues will also be addressed, such as health, demographic growth and urbanization, and indian

communities.

.1. The expansion of agriculture and its impact

The expansion of agriculturc resulted from the continial advance of the
agricultural frontier and the introduction of more capital-intensive production techniques. The
area covered by farmland practically doubled between 1950 and 1980, increasing by 1.67 million

square kilometers,
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Concentration of land ownership, social disparities and the absence of social
mobility in the rural sector are phenomena that lie at the root of economic, social and

environmental problems in Brazil,
The modemization process was unequally distributed, both regionally and by types

of produce and rural strata, reflecting its partiality and its link with the internationalization of
the economy. Modernization took place intensely in the Southeastern and Southern regions,
especially in 880 Paulo, Parand and Rio Grande do Sul and, in general, in the export crop
farming regions, such as the areas of the Center-West and the "Zona da Mata® in the Northeast.

This modernization strategy gradually led to the affirmation of agro-industrial
complexes, a combination of science applied to agriculiure with profound changes in the
organization of production, reducing the gap formerly existing between agriculture and industry.
Research on tropical conditions was consolidated, allowing significant increases in productivity.

A comparison of the average growth rate of crops both Ifor domestic consumption
and export with population growth rates over the past three decades provides a clear view of the
prevailing general trend. The production of rice, beans, com and manioc either stagnated or
declined dramatically, while coffee, soybeans, oranges and sugar cane remained at high levels,
The evolution of the main structural data for Brazilian agnculture, from 1970 to 1985, broken
down by macro-region, is shown in Table 1.2. Indicators of appropriation, concentration and
extensive use of land predominate and remain high. Indicators of technification reiterate the wide

regional disparities in the sector.
The use of the tractor in agriculture is an example of the marked imbalance in the

modernization process: although the number of farm tractors grew 7800% from 1950 to 1985,
they existed in only 7.2% of farms in 1985. Thc Southern region, where 16.3% of the farms
used tractors, concentrated 43.2% of the tractors used in Brazilian agriculture, Tn 1980, three
fourths of the farms in Brazil used manual farming methods, such as the hoe, machete, scythe
and axe. Only 23% used draughl plows.

With regard to chemical fertilizers, figures for 1980 reflect a similar form of
imbalance. Only 26% of Brazilian farms used chemical fertilizers; 70.4% of the farms using
fertilizers Were located in the states of Sao Paulo, Parand, Minas Gerais and Rio Grande do Sul,
although the farms in those states represent only 18.4% of all Brazilian farms. In terms of region
and types of crops, available data clearly show that chemical fertilizing was used mostly on
crops destined for cxport. In the Northern and Northeastern regions, sugar canc, which occupied
6.2% of the harvest area, consumed 85% of the fertilizers vsed, with cacao in second place,

occupying only 2.9% of the crop area and consuming 10% of the total amount of fertilizers
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used. In the Southeastern and Center-West regions, coffee, sugar cane, soybeans and cotton

- consumed 75% of the fertilizers in use, while occupying only 27.2% of the cullivated area. In
the South, soybeans and wheat predominated, employing 90% of the chemical fertilizers used
in that region.

The development of capital-intensive agricultural areas did not provide enough
Jjobs to absorb the labor supply in rural areas, thus causing a migratory flow to the cities or to
the agricultural frontier regions, notably to the Amazon region. Modernization brought about
marked changes in labdr relations. Former partners, homesteadcr§ and sharecroppers became
partial and underpaid wage laborers. The advance of the one-crop system and the resulting
increase of seasonal work turned many into temporary and migratory workers. Monocultures
suppressed subsistence crops for the rural worker, who became a wage laborer searching for
employment in cities or in the country.

An increase in the demand for food supplies that ceased to be produced on the
former subsistence farms, together with low wages, caused a drastic reduction in food
consumption, increasing malnutrition among the migrant population. ‘

Furthermore, modernization had the effect of further favoring the concentration
of land ownership and the incorporation of small properties into medium-sized and large farms.
Another manifestation of the process was the proliferation of "micro-farms", the average size
of which has becn diminishing steadily. In 1960, there were 1.5 million farms with an average
area of 4 hectares. In 1980, this number had climbed to 2.6 million with an average area of 3.5
hectares. In 1985; these small establishments totalled 3.1 million, with an average area of 3.1
hectares. Data from 1980 indicatc that 80% of the farming and livestock land belonged 10 10%

of the agricultural properties.
- In the eighties, the contradictions of the expansionist phase were exacerbated by

external factors such as the oil crisis, the increase in international interest ratcs and the fall in
the international prices of farm products, which, in conjunction with the acceleration of inflation
and the problem of the balance of payments, led the farming sector into a crisis. To overcome
this crisis, several measures favoring the export sector were taken. Farm and livestock products
began to be increasingly processed prior to being consumed or exported. ’

Table 1.2.B .
Because of the external and fiscal crises, most programmes for fostering

settiement on frontier land were gradually reduced until they were totally eliminated by the end
of the decade. A minimum price policy still helped during difficult market periods, but it
gradually ceased to be effective.

33



133niua)) rnnoudy - o1 :unes

[T aH ¥ 08 93'95 IELPE [y rid BL 90°06 08°E71 . 88°H0T (07 * 1) vonrzuRyaz
5rl 89Sl LE6] [Liy124 £2'40T £5°6E 88 L6'T9 00901 : () olre1 U (K
19°¢ £€T'E 8T LE'L 801 e F A FI g £€6°1 {4/ ' 1-) £nanonpoad Jamodutly
et 09 [:1:14 Lett 6Z'¢ 008 . el LT 0981 (/3 %) vonszin 197y
£20 ¥L'0 9L'Q 980 6L°0 PS80 ESE0 0580 33 1] (IA[D) volTIUR2u02 PUR]
190 L TH ¥8'0 £9°D 0 1o 0 190 150 (¢ ' €-@/E) Anzudud uoddng
PEE 133 oL £0L ¥ig 5L oL FL TIg (/b '£-2%) fapuegeni [purny
¥y 06 o 1323 £8f ¥EY (4] §re (31 v/ Jo %) vonmzan
o€ 948 £o8 oy gLl ey 'tk 1o 9'vE (hrowwuan Ju i) uoneudoaddy
Y s s aN N $861 0861 SL61 L6l
£8461 NOIDAY Ad Zvad 1a10Ad NOILY 1d103dS

§I03ESTPUT TEANITNOTILY uwerfizeid Jo o[T3oid Teuothay puw uorinfoad - g I ITARL

34



Ecological and environmental problems that had not yet been perceived in their
full dimension began to emerge with the rapid growth of agricullure, and the aggravation of theI
social crisis. Among the causes, were the growing use of chemical fertilizers and pesticides,
intensive and concentrated use of mechanization and exiensive single crop farming aimed at the
export market which led to the erosion and degradation of farmland, and had serious impacts
on forest resources, rivers and lakes, and on the biological balance of pests and diseases.

Moreover, in some public irrigation programme sites, inadequate use of
technology caused serious environmental problems, such as the particulary damaging effects of
the leaching of chemical products and the salinization of aﬁble soil.

But the most negative effect of this expansion was the felling of trees and the
elimination of native vegetation, both of which occurred over large arcas throughout the country.
Before the coffee boom, the forest covered 82% of the area of the statc of S3o Paulo. By 1973,
this percentage had been reduced to 8.2%. In the late forties, almost 950% of the land in the
northern part of Parand was covered with native forests. Currently, these forests cover only 17%

of the region. The impact on other states has been similar.

2. Development of energy systems and their impact on the environment

From 1950 to 1960, two large nation-wide centralized energy systcms werc
inaugurated in Brazil, both predominantly state-owned: electricity and oil. Seuing up and
cipanding these systems, which involved substantial investments, would ensure an energy hase
for the development process, providing adequate power at reduced cost. New standards of
technical and managerial efficiency were introduced. The growth of heavy industry and the
infrastructure of engineering and heavy construction services were encouraged.

After the two otil shocks, problems derived from deficits in the balance of
payments and the need to in guarantee the supply of energy led to the formulation of an energy
policy, the main objectives of which were energy conservation, increasc in domestic oil and
electric power production, and the substitution of alternative domestic sources (hydroelectric
power, biomass, coal, etc.) for il by-products. To these ends, policies were adopted in the
following areas: encrgy prices, technology and incentives and subsidies. Measures restricting
consumption by setting quotas for companies in the industrial sector were also adopled.

The results of these policies became evident as from 1979, when traditional and

innovative source of energy were combined in new ways: the use of oil by-products decreased,
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while the use of electric power accelerated; that of coal also increased and new expectations
emerged regarding the industrial use of fuels derived from biomass (alcohol, charcoal, wood),
though the traditional uses for these fuels, mainly firewood for cooking, continued to diminish.

In the power supply field, large hydroelectric projects were launched and the
integration of national power systems was ccnsolidated. Domestic oil production increased
substantially, especially in off-shore wcils. The National Alcohol Fuel Programme
(PROALCOOL) and the steel industry (using charcoal fuel) proved, on an unprecedented scale,
the potential for biomass production. The foundations were established for the development of
other renewable and decentralized encrgy sources such as small hydroelectric plants and solar
energy.

Table 1.3 illustrates the development, from 1970 to 1990, of the primary
production of energy and the final consumption, by source and sector.

The objective of ensuring a reliable energy supply continued to pre;fajl over
economic concerns, that is, over the objective of reducing costs. Many of the strategic decisions
taken during that period were not based on criteria of economic r:;dona]ily, and could be made
possible only through subsidies to the private sector, which increased the financial imbalances
in the publie sector. ‘

In the early eightics, plunging internaticnal prices and increasing oil production
combined to reduce, in government and public opinion, any strategic interest in the development
of other sources of energy. Simultaneously, the gap between energy prices and utility rates in
the state-owned sector and a declining energy demand, negatively affected the expected return
on new investments.

In the mid-1980's, structural changes in the national energy matrix that had staried
in the seventies, seemed to have come to an end. A return to earlier trends became apparent:
consumption of oil by-products again increaséd, the use of electrical energy persisted despite
reduced industrial activity, and the contribution of other energy sources, especially biomass,
stabilized or diminished.

In general terms, consumption is now divided into approximately equal parts,-
among electricity, oil by-products and others, mainly biomass. On the supply side, electric
power and oil have remained organized as nationwide centratized and predominantly state-owned
systems; biomass, on the other hand, is managed through a decentralized and predominantly
private system. It should be emphasized that from the viewpoint of global climatic alterations,

the adoption, to a high degree, of renewable forms of energy (hydropower and biomass) was
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highly beneficial. This participation, is due mostly to typical industrial usages, involving modern

technologies.
Different perspectives may be envisioned for thie country in terms of energy,

depending on the assumptions regarding decisions to be made by the various agents involved,
both in the government and the private sector. One of these scenarios has the energy supply
adapted to the evolution of demand, in the event that the current structure of energy prices in
the external market is maintained and without direct interference from the State. The outlook for
preduction, consumption and environmental impact of each source of energy is briefly described
as follows.

The oil and natural gas sector is government managed, as regards exploration,
production, processing, foreign trade, and maritime and pipeline transport for oil and its by-
products, while distribution and retail sale of by-products are predominantly private.

The processing industry has the capacity to process 1.4 million barrels/day,
enough to meet the current demand. It has adjusted to alterations in demand and in the type of
crude oil that is processed. However, the need to import GLP and export the petrot surplus still
exists. Crude oil production in 1990 reached 11.6 thousand tons (57% of consumption) yielded
by off-shore platforms at an escalating pace. According to the National Energy Balance - 1990,

0il reserves total 180 million tons.
The role of natural gas in the Brazilian energy context is still somewhat modest,

despite its evident advantages from an envirenmental point of view. A large potential market for
natural gas exists, but its developmem'has been made difficult by indefinitions at institutional
level regarding distribution, and lack of financial resources for investment.

The natural gas industry must also run the risk of fircs and leaks during
exploration, production, storage and distobution which can causc considerable damage to the
environment and severe consequences for the population’s safety and quality of life. Accidents
and environmental disasters associated with these activities have raised justifiable concern from
public opinion and government authorities, confirming the need to strengthen prevention methods
that will minimize the risks of such hazards.

The coal mining sector is essentially private. For many years, its development was
state-regulated through price control, mandatory minimum quotas for the use of national
metallurgical coal in the iron and steel industry, and through contracts for purchase and sale of
coal gas for thermoelectric power generation.

It is estimated that mineral coal production, at a level of less than 6 million tons

in 1989, will rise to about 26 million tons by year 2010, 80% of which will be used for clectric
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power generation. Present known and estimated reserves amount to 32 billion tons, and the
industry's current production capacity can reach 12 million tons per year in on a short term
basis, with additional but relatively small investments. The remaining question is that of the
compatibility of this scenario with environmental protection, which would require the use of
technologies not yet tested on a commercial scale in Brazilian conditions.

In 1990, Brazil adopted norms regulating the emission of particulate and sulfur,
for permanent new installations such as thermoelectric and industrial plants,

The importance of coal fuel for the planning of thermoelectric plants, is evident
in the plar'ming of the clectric power sector in general, due 10 its high degree of ash (25% in

Parand, 40 to 45% in Santa Catarina and over 50% in Rio Grande do Sul). The sulfur level
varies from 1-2.5% in Rio Grande do Sul to 6.5% in Parand, which is enough to require.

controls.

Hydroclectric power has shown the highest rate of annual growth in the Brazilian
energy system, (7.8%/year from 1975 to 1989) despite its moderate growth in recent years, as
compared to the 197(0's (7.4 %/year versus 12.3%/year). Thus, electric power, when calculated
on the basis of thermal energy (3.132 keal) necessary to produce 1 kwh or 860 kcal, accounts
for 26% of the total energy consumed in the country.

Until recently, questions of a social and environmental order were low priority
issues in the electric power planning sector. Plants designéd in the late seventies and early
eighties are being criticized today because of their impact. The persistent and multiple effects
on the environmental, economic and social levels have given rise to strong reactions  and
pressures against the sector, causing it to adopt minimal preventive measures, such as those
discussed in the "Handbook of Studies on Environmental Effects of Electrical Power Systems,”

published in 1986 by a group of operating companies.

Although results from this modcl may be positive, there is an evident need to
update it, in terms of decentralizing the decision mechanism and making it more agile and
efficient. In the future, the trend will be towards the 'predominance of water power sources,

although the generation of thermoelectric power is also increasing.

Among the energy policies for biomass products, the most prominent is the
National Alcohol Fuel Programme. The Programme was launched in 1975, and consi_sted,
initially, in the mixing of anhydrous alcohol with petrol, and subsequentty, in 1979, in the use
of hydrated alcohol. Its main strategic objective .was to overcome increasing difficulties rélated

to oil supply on the international markct and the continuous rise in oil prices.
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Despite technological and organizational difficulties, 4.2 million vehicles are
currently running on hydrated alcohol and all other Otto cycle vehicles should have a standard
fuel combination of petrol containing 22% anhydrous alcohol. Present consumption of alcoiol
fuel (200 thousand barrels per day) is equivalent to almost 25% of the total consumption of
liquid fuels in Brazil,

Sales of alcohol-propelled cars reached over 90% of the total number of sales by

the end of the 1980°s. However, the drop in supply in 1989-1990 caused the sale of alcohol-
propelled cars to decrease considerably. Hydrated alcohol consumption has stabilized. On the

other hand, petrol consumption is growing and, in consequence, that of anhydrous alcohol.

The advantages of alcohol over gasoline include the: improvement of antiknock
power, which avoids the use of polluting additives in petrol, and less discharge of carbon
menoxide and other polluting gases. Thus, its use has the environmental benefit of improving
the quality of air in metropoiitan regions. The solution is therefore to standardize a single Otto
cycle fuel, composed of petrol and 22% alcohol, allowing the use of natural gas in controlied

fleets of vehicles.

In Brazil, in the general energy supply context, alcohol has brought an alternative
of great strategic importance, since it has reduced the vulnerability of supply and has given
added value to domestic energy resources. As regards standards for energy consumption,
however, the éontﬁbution has been nil, since it has intensified the use of the automobile, which
was being threatened by the oil crisis.

Sugar cane production aﬁd processing to obtain sugar and alcohol for fuel, created
environment polluting residues, that are technically manageable. The processes of cane burning
and washing, filter residue, vinasse and bagasse burning are the main sources of pollution.

When PROALCOOL was started, the discharging of vinasse (13 liters per liter
of alcohol produced) into waterways caused serious environmental probléms, chiefly in the
regions of concentrated production in 530 Paulo, Pernambuco and Alagoas. Once the problem
was identified, alternative uses of vinasse were developed, such as the production of biogas, and
principally the use of vinasse as a biofertilizer for the sugar cane crop itself, especially in the
state of Sdo Paulo. However, the discharging of vinasse continues in large areas of the
Northeast, causing enormous harm to the water environment.

In recent years, firewood consumption has remained relatively stable, varying
between 100 and 110 million tons annually: the decrease in home consumption has been

counterbalanced by the growth of industrial consumption, for the production of charcoal. This
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situation is expected to continue for the next ten years. Afterwards, consumption should grow
slowly, reaching about 140 million tons by the year 2010. The use of firewood in the overall

energy picture, however, will continue to drop, maintaining the traditional trend.

About 30% of the national territory is made up of land unsuitable for agriculture,
but suitable for forestry exploitation. The use of half this area, about 1.2 million square
kilometers, under sustainable management, could produce about 300 million tons per year, over
twice the production expected for the year 2010. Furthermore, the use of part of this area for

high yield forestation would mean increasing this potential significantly.

1t is estimated that predominantly rural homes account for about 30% of firewood
consumption. Contrary to the situation in many developing countries, this consumption does not
represent a major factor in deforestation, but may have local impact. Home consumption is

declining rapidly, and is presently estimated at less than half the absolute level of 1973.

The supply to indusiries poses one of the most serious problems, as it is
respensible for over 60% of total consumption - ranging from furnaces using primitive
technology, that depend on cheap firewood, to averagely sophisticated pulp factories and steel
foundries.

The use of nuclear energy in the country is the object of ample rejection by
society, which is explainable, among other factors, by the very conditions under which the first
nuclear plant was set up in 1970, in a region of exceptional scenic beauty (Angra dos Reis), and
in the corridor between the two major metropolitan regions of the country; moreover, technical
problems were encountred in the equipment installation phase.

In 1975, the Brazilian Go{remment signed an ambitious cooperation agreement
with Germany, calling for the installation of eight nuclear centers of 1.3 million KW over 15
years, and complete technology transfer of the project, including manufacturing of equipment
and nuclear fuel cycle. Currently, only the ‘Almirante Alvaro Alberto plant (Angra T) is
functioning, generating about 1% of the electric power used in Brazil. The Angra Il and Angra
T nuclear plants are under construction, and only parts of the other industrial installations
provided for in the agreement are in operation, with low rates of usc.

Aside from the general impact caused by nuclear energy use, Brazil is vuinerable
with regard to uranium extraction, nuclear waste disposal, and external security mechanisms for
the plant in operation, in the event of an accident.

The process of institutional control over decisions regarding the use of nuclear

enerpy is also deficient. Aithough the Federal Constitution has given the National Congress new
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authority in this area, Congress still lacks a specific monitoring system that would permit its

effective use.

3. Mining and its impacts

The mineral potential of Brazil, a country of wide geological diversity and
extensive territory, is far from being assessed with precision. This is true even with regard to
the Carajds mineral reserve, which has the world's largest reserves of iron and important
concentrations of manganese, copper, tin, nickel, bauxite and gold. Neverthgless, from 1950 to
1989, Brazilian mineral production rose from 230 million dollars to 9 billion dollars in terms
of the real value of the 1989 dollar.

Mineral deposits are generally located in regions devoid of infrastructure for
mining operations and transportation of mineral production. Therefore, mining serves the
purpose of relocating investments, insofar as it spufs the expansion of the transport and electric
power networks, Mining activities, when poorly conducted, can cause serious environmental
impacts.

In the case of projects in the state of Amazonas, the fragile tropical ecosystem
makes the region even more vulnerable, requiring additional precautions. In this regard, the
obligation to protect Indigenous reserves should condition the installation of mines, roads and
dams. Mining near urban areas, also frequent in Brazil, causes problems resulting from dust,
noise and vibrations.

Measures for environmental protection are necessary in the planning or operation
of mining projects, such as the récomposition of the mining area, the elimination of atmospheric
pollution caused by the spread of dust during the transportation of ore, the improvement of
decanting tanks for storing waste from ore processing, and the rep!abf:ment of the scaring
process by more modern and cleaner methods.

Miﬁing in Brazil still involves a broad informal segment of prospecting. This is
an activity that is manual labor-intensive and requires a low volume of investment.

In the first half of the century, prospecting activities did not expand. Only in the
fifties and sixties, however, did two important areas open up:-Ronddnia and Tapajds-(in the state
of Pard) marking the beginning of large scale activities in the Amazon region.

Until the sixties, semi-mechanized prospecting prevailed. Since then, its

characteristics have changed, due to the discovery of gold in the Amazon and the incorporation
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of new equipment, bringing about social and technological changes that profoundly modified
traditional prospection. ’

The rapid expansion and accelerated mechanization of prospection mines brought
about consequences that have come to stigmatize this activity: degradation of the environment,
conflicts with Indigenous tribes and organized mining, precarious working conditions, gold
contraband and depredation of deposits. The environmental impacts conseguent to this form of
mining derive mostly from disordered prospecting, lack of prior knowledge of regional geology,
indiscriminate disposal of waste, discharge of metallic mercury used in amalgamation and failure
to recuperate degraded areas.

' It is estimated, according to official figures, that there are about 1,854 gold,
precious stone and other mines scattered throughout the country, employing approximately
300.000 people.

4. Evolution of the manufacturing industry and its impact on the environment

From the post-war period until the 1970’s, the capitalist economies underwent one
of the phases of greatest economic expansion and transformation of their productive structure,
under the aegis of the industrial sector, This expansion was led by two of the larger subsectors:
the metal-mechanical industry (automobile, capital goods and durable goods industries) and the
chemical industry (especially petrochemicals),

In the first stage, North American patterns of consumption spread to Europe and
to Japan, changing the energy picture in replacing coal by cil. This pattern of consumption was
accompanied by technological, organizational and business patterns aimed at industrial
production and sustained by large companies, which strongly influenced the entire world
economy, and the countries in the capitalist sphere in particular,

In the 1970°s, and especially during the first haif of the decade, the first signs of
exhaustion of this model began to appear. From the second-half onwards, the capitalist
economies have been undergoing short periods of recession with equally short growth periods.

The rapid establishment of the intemational industrial matrix in Brazil internalized
the production guidelines of industries involved in chemicals, petrochemicals, metal mechanics,
the materials and transport industries and the paper and pulp and non-metallic mineral sectors,
all causing heavy impécts on the environment.

In a general way, and regardless of each ecosystem’s features, the environmental
impact of the industrial sector is determined by three major factors: the type of industrial

structure and its diverse relations with the natural environment; the intensity and spatial
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concentration of industrial types and sectors; and the technological level of the production
process - technologies for filtering and rcprocessing effluent, in addition to economic
reutilization of by-products. ' .

Massive and delayed industrialization incorporated advanced technologies into the
national infrastructure, but they are obsolete in environmental tcrms; considering that processing,
recycling and reprocessing technologies are scarce.

To assess the actual impact of industry on the environment, one must analyze how
the spatial concentration of industrial types enhances or reduces its potential impact. The
conceniration profile is presented in Table 1.4 by industrial type, broken down into six large

groups. .
The spatial concentration of Brazilian industrial types has given rise to a certain

number of corresponding environmental impacts. In some cases, indusirial comptexes with a low
share in the Industrial Transformation Value (ITV) will present a high percentage of the total
ITV of a certain type, with a particular environmental effect. On the other hand, subregions such
as the SZo Paulo metropolitan region have a substantial effect on total 1TV, and higher still on
certain types that put particular pressurc on the environment.

In several cases, the spatial density of economic activities may be even greater,
causing specific varieties of large scale environmental degradation in microregions, that are
masked by the geographic aggregation by subregion. Among these industrial superconcentrations,

threc areas of environmental degradation merit attention. They differ as to level of specificity
and period of establishment, with varying results in terms of degradation: the Cubatio and

Camagari chemical complexes, and the Carajds mining-metallurgy complex.

Environmental aspects were practically unknown or ignored in the decision
making process for setting up industrial activitics in the municipality of Cubatio. The total
absence of land use planning (a factor faverable to the dispersion of polluting substances), and
the concentration of industries with high pelluting potential, resulted in a rapid process of
environmental deterioration.

In Camagari, despite technological advances, problems of an environmental nature
are still significant, mainly due to the soil’s great absorption properties and insufficient
instruments for the control of water pollution. Storage of raw materials and solid and liquid
products, as well as solid waste disposal, merils constant attention in terms of protection and

safety, as do the nisks of contamination of surfacc and water tables.

The Greater Carajds Programme, under way since 1980 in the South of the state

of Pard, is the third concentration of industrial activities 1o require special measures for impact
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minimizing, Concentrated chiefly in the pig iron industry in the municipality of Marab4, this
mining and metallurgy complex is contributing to accelerating the deforestation process in the
region, first started by farming and livestock enterprises.

As Brazil begins to make adjustments in its national industrial profile, the world
economy is entering a new cycle and technological paradigm. Contrary to the post-war period
of industrialization, marked by high consumption of natural resources - raw materials,
commodities and energy - the new patiern of growth is directed towards a high demand for
information and knowledge, with a relative decrease in the "consumption” of environmental

resources and "production” of polluting effluents.

Cubatio

The Cubatio region, during the period of its most intensive
“industrialization (1950 to 1960), gathered all the favorable features for attracting
industry: proximity 10 consumer centers, large seaports, a highway network and
available labor, water and electric power.

The environmental aspect was practically ignored during the
analysis and decision processes regarding the setting up of industrial activities in
the municipality, and this brought about an intense environmental degradation.

Moreover, the assaults on the Serra do Mar vegetation, caused by
human activities and particularly by the phytotoxic effects of industrial emissions,
destabilized its slopes, making the industrial complex prone to landslides.

Beginning in 1983, the Programme for the Recovery of
Environmental Quality in Cubatio was launched, as a response to increasing
pressure from public opinion. In 1984, the programme adopted several individual
plans for environmental control in the factorics.

The existence of residential zones over pipeline passage ways,
carrying hazardous products and exposing thousands of persons to serious large-
scale accidents, resulted in the tragedy of vila Socd, also in 1984. The exploston
and blazing of 700 thousand liters of petroleum, killed over 100 people.

Because of the magnitude of its pollution levels and risks to the
population, Cubatio became a symbol, inducing intense public reaction. In 1986,
the Public Ministry of the state of Sae Paulo and a non-governmental environment
organization brought a civil law suit against 24 polluting firms for damages
caused to the Serra do Mar.

Nowadays, the results of the programme reflect a significant
reduction of polluting emission levels and a decrease in the number of emergency
alert warnings in the region, the incidence of which was formerly 17 times per
year.

Environmental control, however, still depends on a sequence of
actions, especially regarding rivers that reccive industrial effluent. Tmportant tasks
remain, such as finding solutions for treatment and disposal of old industrial
waste deposits and an assessment of the effectiveness of replanting and the
potential for recovering depraded areas.
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5. Expansion of the transport infrastructare and the environment

The expansion of the highway transportation network in Brazil has played an
important part in the expansion of the economic frontier and in development plan feasibility.

From the post-war period to the crisis of the early sixties, lhé automobile industry
and a large highway network were constructed in the country. From a period when railroads
leading to export ports prevailed, there was a change to one in which priority was placed on
highways connecting the main Brazilian cities in all directions. As of 1964, govémment planning
became particularly attentive to the Brazilian ecoriomy’s adjustment, as well as to the
establishment of new routes for national integration and security.

By the end of the 1968-1970 period, government plans had taken on a different
prbﬁ]e: as economic growth was given top-priority, the transport sector gained an important role
in the attainment of high growth rates of Gross Domestic Product (GDP). Once the initial phase
of restrictions and adjustments was over, invesiments in transport and large public works
proceeded. With resources obtained from special programmes, about 12 thousand kilometers of
roads were built or paved.

While in the 1945-1963 period the cxpansion of industrics of durable andl
nondurable goods generated nen-specific freight, therefore suitable for highway transportation,
Brazilian industrialization entered a new phase emphasizing basic industries, generating bulk
cargo, morc adequately transporied by train, cabotage, river vessels and waterways. However,
the highway option was prescrved.

The rapid implementation of highways, set up without an effective large-scale
territorial organization policy, further promoted social phenomena such as rural-urban and inter-
regional migration, and caused large population contingents to abandon cities and regions,
causing economic and population concentration, and declining standards of living in large
centers, aside from crcating greater dependence on gasoline.

The opening of highways in the Amazon region led to the misuse of natural
resources and to the devastation of areas where settlement projects, as well as lumber and
agricultural activities were implemented. In other areas, the transport network allowed for the
access of goods from the Mid-Southern region, which competed with locally-produced goods,
The absence of ecological-economic zoning contributed to increasing the negative effects of this
situation.

Tn the late eighties, the considerable shortage of financial resources in this sector

aggravated the deterioration of highways, increasing the rate of fatal accidents and the loss of
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cargo, besides significantly increasing the rate of pollution caused by accidents. Moreover, it
drove up transportation costs, because of the wear and tear on vehicles and their higher fuel
consumption. Consequently, the flow of people and goods was reduced.

Considering the negative impacts on this sector, actions must be undertaken to
strike a balance between the development of transport activities, the needs of the community,
and the preservation of the environment.

" The attention given by the government to multimodal transport alternatives secked
to remedy the anachronism of the highway policy, as the development of basic industry required
heavier transport modes. Rising oil prices, the exhaustion of the economic model, and decreasing
growth rates led to a rechannelling of investments.

\ The Export Corridor Program proposed to concentrate investments where. there
was a significant demand for transport and aimed at rationalizing integration among different
forms of transport. The Railroad Development Program (1975-1979) was aimed at supporting
the National Steel Production Pl'a.n, integrating the export corridors of Rio Grande, Paranagud
and Santos, at renewing railroads and purchasing cars. The Naval Construction Programme’s
(197'5—1979) objective was 1o build ships in national shipyards totaliing 5 million tons of gross
loading capacity, which were to be used primarily by the fleets of state-owned companies.
Finally, the Port Development Programme was aimed at improving the operational conditions
of ports and new facilities to assist the export corridors, particularly Vitéria, Santos, Paranagud
and Rio Grande. Also of relevance were the ports of Itaqui (state-of Maranhao), linked to the
Carajds Iron Ore Project, and that of Aratu (state of Bahia), which was to bc used by the
Petrochemical Complex of Bahia. The programme has paved the way for bhigher energy

efficiency and increased the competitiveness of export products by reducing transport costs.

Table 1.5 shows the evolution of cargo and passenger transport in Brazil.

Regarding urban passenger transport, a growth in individual transpert has been
noted in relation to collective transport, as a result of the development of the automobile industry
and of low oil prices. ,

The concentration of population in large cities has led to a greater demand for
collective transport. The priority thus placed on setting up a system of electricity-run vehicles
on rails led to the construction of the subway networks of Sio Paulo and Rio de Janeiro and the
surface metros of Porto Alegre, Belo Horizonte and Recife.

Nevertheless, problems persist in urban passenger transport, and conditions are

particularly difficult for populations living in distant (low income) suburbs. The highway sector
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was privileged to the detriment of railroad and boat transport, which have higher productivity
rates from the social point of view. Automobiles have prevailed over collective transport, and
buses over rail cars.

The bus fieet is made up of about 50 thousand vehicles, 57% of which are in state
capitals. They carry between 60% and 70% of the population, or 619 million passengers/month.
The number of passengers who use the subway system is negligible, because of the small size
of the underground network. Total diesel consumption by the country’s bus service is about 3
million petroleum-equivalent tons, while the consumption of fuel alcohol and petrol, which are

mainly-used by cars, amounts to 12.5 million petroleum-equivalent tons in 1989.

Because of the accelerated of the urbanization process and populétion
concentration in large cities, positive results in the urban transportation challenge have been
attained only when integrated in urban planning arrangements, as in Curitiba and Campo

Grande.

6. Population, urbanization and environmental impact .

The population aspect can be analyzed from two environmental points of view,
both of which are related to the use of space. The first is the progressive urban concentration
of the Brazilian population, a phenomenon occurring in all regions of the country, which results
in environmental problems, the nature, consequences and solutions of which are similar in all
regions. The second is unequai spatial distribution, with regard to both natural resources and
economic activities, The extent of environmental problems in specific regtonal contexts will vary
according to these two considerations,

The 1990 Census was delayed until 1991, For this reason, the only available
figures are the results of the annual household sample surveys - with limited compatibility - to
compare with figures from the seventies. With the purpose of assessing structural features and
recent trends, Table 1.6 presents data from both sources.

From a dynamic point of view, the pattern of population growth in Brazil, which
had been rapid, began to drop in the late sixties. This decline, which was initially slow, soon
became sharp and generalized. An abrupt drop in fertility rates was confirmed in all regions,
although this phenomenon is more nc;ticeab]e in urban areas and in the higher educational and
social levels. The total fertility rate dropped from 5.8% in 1960-70 to 3.2% in 1980-90. This
change also led to a drop in the natural growth rate from 2.9% a year during the sixties to 2.1%

in the eighties.
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If the Brazilian population had continued to grow as it did in the sixties, Brazil's
total population would equal 213 million by the year 2000. Because of the fertility rate decline,
it is expected that, by the end of the century, Brazil will have a population of the order of 170
million, based on the estimate of a growth rate of 1.55% a year in the ninetics. It is further
estimated that population growth will stabilize at a level of 265.5 million, by the year 2075,
corresponding to an average growth rate of 0.59% a year.

The analysis of patterns of growth for the Brazilian population shows that Brazil
is already at an advanced stage of demographic transition.

Furthermore, it is estimated that the annual rate of job supply will have increased
by 2.4% in 1990, equivalent to 1.7 million persons per year. Even during periods of intense
economic growth, high levels of marginality, unemployment, and underemployment héve been
recorded, due to the extremely unequal structure of income distribution and the adoption of low
labor-intensive technelogies in industrics and rural areas, among other reasons. Therefore, an

aggravation of existing social problems can be anticipated.

Table 1.7 is descriptive of the economicaliy active population, as regards recent

activity, occupation and formal job rates in Brazil, covering all macro-regions.

Regarding patterns of spatial distribution of the employed population, the rise in
number of industrial jobs, with significantly higher wages and salaries as compared to rural areas
added to better access to public goods and services in the urban centers, attracted large numbers
of migrants, Because of the limited capacity of the urban infrastructure in absorbing them, they
have settled, in often precarious conditions, in the peripheries of large cities. The geographic
concentration of the population can be strongly felt in the urban areas of the Mid-Southern
region, particularly in the metropolilan region of Sdo Paulo.

In 1950, the industrial census had registered 1.3 million persons employed by the
manufacturing industry. For the same category, the 1980 Census detected the presence of 3
million persons, and that of 1983, approximately 5.6 million. This means that between 1950 and
1980 the industrial job rate grew by 4.6% per year, dropping to 2.3% during the first fivc years
of the eighties. '

The job growth rate became progressively higher until the end of the seventies,
as a result of the expanding manufacturing industry: between 1950 and 1960, the manufacturing
industry accounted for only 6.1% of the dircct new jobs created in the Brazilian economy. In
the following decade, it accounted for almost 18.9%, and in 1970-80, it reached a rate of

25.4%; a little over one-fourth of all now jobs created during that decade.
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Historically, the occupation of the various Brazilian regions is marked by gaps
and ihtermptions, as a result of the peographical isolation of its various economic cycles. This
fact led té the proliferation of disconnected communities with high population density in many
parts of the national territory, However, during this century, the region around the capital of Sao
Paulo has had an integrative influence through the progressive unification of the national market,
in spite of the regional development policies of recent decades, which have systematically
attempted to branch out economic ﬁctivity, including industrial activity, to more distant regions.

The transfer of the capital from Rio de Janeiro to Brasilia attracted significant
migratory flows to the Central-Western region of the country as from the sixties, interiorizing
the population. In the following decade, the geographic decentralization process continued to
take place, a fact that can be explained by the expansion of the highway network, the
implementation of regional and urban policies, and the industrial boost caused by the growing
number of subsidiary plants and factories connected to the metropolitan region of Sio Paulo,
particularly in the area of intermediate goods. From this perspective, this movement did not slow
down the concentration process, but expanded the perimeter of influence of the dominant center.
Most of the programmes for the developement of secondary centers, which were aimed at
alleviating the population pressure on large cities, particularly Sdo Paulb and Rio de Janeiro,
lacked continuity.

In 1940, Brazil ha& only 51 citics with more than 20,000 inhabitants. By 1990,
these figures had increased to 685. The population living in cities of that size had grown from
8.03 million in 1940 to 51.8 million in 1980 (Table 1.8).

At present, 60% of the population lives in nine metropolitan areas (S3o Paulo, Rio
de Janeiro, Belo Horizonte, Porto Alegre, Curitiba, Salvador, Recife, Fortaleza and Belém). If
the present demographic growth trend continues, about 80% of the population will be living in
cities, by the year 2000. -

Table 1§ - Urban Expansion in localities with over 20,000 inhabitants

YEAR N° of localities Population in localities Population in other localities
> 20,000 inhabitants > 20,000 inhabitants
1940 50 8,035,661 33,200,654
1950 82 12,597,266 39,347,131
1960 148 22,852,865 46,835,459
1970 246 37,253,718 55,885,359
1980 393 62,852,180 57,150,526

Source: IBGE (Brazilian Institute of Geography and Statistics) - Demographic Census
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In the past, urban growth was, for the most part, seen as a consequcnce of the
rural exodus, even during periods of higher natural growth. Today, migrations of a rural origin
are decreasing. The magnitude of the urban population itself is such that cities are more affected
by their natural growth, in spite of lower fertility rates, than by migratory flows.

Over the past 60 years, more intense migration toward agricultural frontier areas
has been observed. Thres large migratory waves have been identified: in the state of Parand, of
rural origin and destination; in the states of Mato ‘Grosso do Sul, Goids, Tocantins and

Maranhido; and in the Amazon region.
However, the Amazon frontier has not played a very significant role, on a

nationwide basis, as an altermative destination for migration from traditional agricultural areas.
The number of rﬁigrants who were absorbed by rural areas in the Amazon region in the
seventies, about 400 thousand, was small when compared to migration towards urban centers.
During that same period, about 16 million people moved from rural areas to cities. In certain
areas of the Amazon region, such as Ronddnia, migratiqn was relatively intense and had

considerable negative effects on the environment. In general terms, urban growth has been far

more important than rural growth, ¢ven in the frontier regions.
Urban environmental problems in Brazil arc basically caused by two determining

factors. On the one hand, poverty in the cities, particularly the large ones, affects a large portion
of the Brazilian population and is closely linked to the consequences of environmental
degradation. On the other hand, there are problems caused by the concentration of economic
activities, particularly those of the industrial sector, in urban locations.

The rapid urbanization process has generated a deficiency in the infrastructure of
urban services, ils most serious' manifestation being the shortage of basic sanitation facilities.
Considering that about 33 million persons live in the outskirts of the major cities, il is obvious
that the basic sanitation issue is - and will continue to be - one of the major urban environmental
problems in our'country in coming decades. According to official data, 35% of urban homes,
most of which are Jocated in slums, are regarded as "inadequate” health-wise. The available
statistical data on housing adequacy raises the issue of healt in the urban environment.

‘ Another basic urbanization problem is related to waste disposal and to keepi‘ng
urban areas clean. Waste disposal problems are comparable to those of basic sanitation. Among
the almost 12,000 locations used by Brazilian municipalities to dispose of their solid waste,
open-air disposal sites prevail, causing problems of air, water, and S(.)il contamination, and
favouring the proliferation of conditions that are harmful to the human health, Only a few

municipalities have been selectively collecting their waste to recycle materials such as paper,
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cardboard, glass, plastic containers and metals and reintroducing them into the production cycle,
Some municipalities, such as Curitiba, Sdo Paulo and Floriandpolis, are already carrying out
pilot experiences of this type, which offer obvious ecological advantages. Garbage collection
services cover less than 50% of the urban population.,

Medium-sized cities are at a stage wherc it is still possible to preserve relative
environmental quality at lower costs than in the metropolises. Environmental problems are
concentrated in urban areas and are linked to the pollution of rivers and springs, soil
contamination by pesticides, and loss of fertile land due to erosion.

The smaller urban arcas and their populdtion frequently have more favourable
environmental conditions, but are facing problems caused by the use of pesticides, soil erosion,

"and deforestation.

The geographical distribution of the urban network is also very uneven. In
Amazonia, the approximately 500 municipalities are usually distant from each other. They are
isolated and depend on river transport for their basic supplies. Most coastal capitals in the
Brarilian Northeast are overpopulated as a result of migration. In the southern part of the state

of Minas Gerais and in the states of S3o Paulo, Parand, Santa Catarina and Rio Grande do Sul,
a network of small and medium-sized cities has been established with widespread

industrialization.

Air pollution is among the most serious urban environmental problems in Brazil,
the main source of which is carbon monoxide (CO) relcased by vehicles. Sound pollution is
another problem, which is mainly caused by nocturnal industrial and commercial activities, as
well as by collective and individual transporiation.

The risk of ecological disasters increases geometrically in urban agglomerations.
The accident caused by cesium in Goidnia, capital of the state of Goids, is a shocking example
of this risk,

Radioactive Contamination

A single and important case of radioactive contamination took place
in Goiénia in September 1987, when a cesium-137 artefact that had been left in
a semi-destroyed hospital was stolen and broken open. The artefact released 19
grams of cesium-137 in the urban area of Goidnia, dircctly contaminating a 15
hectare arca, killing four people and contaminating many others. To
decontaminate the area, 3 thousand cubic meters of radivactive waste had to be
removed and transferred to a provisional disposal site in the city of Abadia de
Goids, from where it will be transferred to a final disposal site, to be kept there
for 130 years.
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7. Sanitation infrastructure and the environment

The poor conditions of basic urban sanitation, in spite of the several attempts to
overcome this problem, reveal serious institutional and financial shortcomings. The results
attained in more than two decades of efforts are uneven.

Over 60% of financial resources for the improvement of water supply systems
were applied in the Southeast region, which also received more than 65% of the resources
invested in sewage systcms.

In general terms, there was a remarkable advance in water supply services. The
perunﬁge of the urban population benefitting from this service jumped from 4.5% in 1970 to
the present 88%. The results for sewage systems are far more modest: these grew from 22% to
35% during the same period, reflecting severely deficient services.

Only 10% of sewage has adequate final treatment, which means that about 10
billion liters of sewage a day are disposed of in natura directly on the soil or in waterways.

Table 1.9 shows the situation of water supply and basic sanitation in Brazil in
1988, by region.

Another aspect of the environmental crisis is the increasing rate and intensity of
natural catastrophes, particularly those caused by rain, consequent to the intense erosion caused
by the destruction of green areas, the inadequate occupation of urban and rural areas,. and

deficiencies in the urban drainage systems.

The Jack of sanitation facilities mainly affects the low-income population. Of the
5.9 miilion urban homes that were not connected to water supply systems and lacked sewage
facilities in 1980, 72% (over 21 million persons) werc homes with a family income equivalent

to less than three minimum wages.

Treated water supply rates have even declined slightly in recent years., Water
supply systems in some major Brazilian cities are showing clear signs of saturation, a fact that,
considering the effects on public health, standard of living and well being, has a direct impact
on economic activities, particularly in the sccondary sector. Similar trends afflict the other
sanitation services (garbage disposal and drainage), which have traditionally received less
priority.

Regarding rural sanitation, its evolution since the post-war period confirms that
institutional obstacles represent the main challenge, considering that technical questions have

largely been resolved.
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Table I.9 - gSituation of Basic Sanitation in Brazil by
Macroregion
E G I O N
SPECIFICATION
NO NE MW SE 50 BRAZIL
G D .Urban Population(1000 inhab)| 5,817|26,955| 8,614|58,191|16,596|116.17
E A County Seat 201 1,459 449 1,427 761| 4,297
NT county (Municipality), 220| 1,806 297| 1,495| 1,151 4,969
. A except for County Seat
Total Urban Centers 421| 3,265 746( 2,922 1,912 9,266
W Localities with Systems
A County Seats 194| 1,315 79| 1,427 758 4,073
T Districts 105 911 63| 1,098 728| 2,905
E
R Total 299| 2,226 442| 2,525( 1,486)] 6,978
s Localities with Systems .
u County Seats (%) 96.52| 90.13| B4.41|100.00| 59.61| 94.79
P Districts (%) 47.73| 50.44) 21.21| 73.441 63.25| 58.46
P
L Total (%) 71.02| 68.18| 59,25| 86,41 77.72( 75.31
¥ - -
Population Served
Absolute (1,000 inhab.) 4,027(18,546| 6,541}50,019|14,520(93,653
(%) 69.23| 68.80| 75.93| 85.96| B7.49| 80.62
s Localities with Systems
A County Seats 12 49 41] 1,053 T7| 1,232
N Districts 1 2 3 184 0 190
I
T Total 13 51 44( 1,237 77| 1,422
A
R Localities with Systems
Y County Seats (%) 5.97 3.36 9.13| 73.79| 10.12| 28.67
Districts (%) 0.45 .11 1.01| 12.31 0.00 J.82
5
Y Total (%) 3.09! 1.56] 5.90] 42.33| 4.03| 15.35
s
T Population Served
E Absolute (1,000 Inhab.) 201 3,166 2,632(32,312| 2,987]41,298
M (%) 3.46| 11.75| 30.55| 55.53| 18.00{ 35.55
Sourca: e hAmbiental, CABES, 86-B89

Catdlogo Brasileiro de Engenharia Sanitéria

59



During the past decade, advances in rural sanitation were insignificant: water
supply increased from 2.6% to 4.3% and sewage systems from 1,.9% to 7.3%. About 6.8% of
the rural population is served by public drinkable water supplies and is equipped with sewage
- systems or sanitary cesspits. Of the 38 million Brazilians who live in rural areas, 24 million
drink and use water from wells, rivers or other rudimentary water sources; 14 million use
rudimentary septic tanks. ’

In sum, plans in the sanitation sector have prevented the expected improvements
in rural areas because they have mainly concentrated on denser urban areas, particularly the
capitals and larger cities. They have also reduced the support to municipal administrations bjr
transferring responsibility for providing water supply and sewage services to state companies.

With few exceptions, municipal companies are technically and administratively
fragile and their rates are seldom adequate, The main problems faced by these companies are
the high investments required to expand their services, and meet the needs of a growing urban
population. In this context of financial difficulties, most of these companies pay little attention
te rural sanitation.

The Federal Constitution, in 1988, enabled municipal administrations to provide
better local services by increasing their share of public resources; efforts must now be made to

improve administrative mechanisms for the municipalities.

8. The impacts of development on health standards

In the past three decades, mortality rates due to infectious diseases, in children
under one year of age, have declined because of intensive vaccination campaigns, improvements
in sanitary conditions and greater use of urban services by the population,

On the other hand, diarrheal diseases still represent one of the major health
problems, particularly in the Noﬁh&st of Brazil, mostly affecting children under the age of five.
The dverall infant mertality rate dropped from 121 per thousand to 83 per thousand in the 1960-
1990 period.

Mainutrition is still a problem and represents another challenge. This situation is
caused by socioeconomic differences and affects the low-income population in particular, which
. is still afflicted by the malnutrition-infection syndrome. )

The health crisis is evidenced by recurring diseases that had been eliminated in
the past, such as dengue (breakbone fever) and cholera. Diseases caused by parasites, which
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used to be limited to certain focal points, have spread to other areas. The rate of incidence of
Hansen's disease, tuberculosis, hepatitis and sexually transmitted diseases is increasing.

Malaria killed 1,480 persons in 1988, and 63.2 million persons were exposad to
it. The rate of schistosomiasis-infected individuals was above 40 million, causing 7 million
victims. Dengug afflicted several urban centers, reaching a contamination rate of 800 thousand.
Chagas’ disease, concentrated in high-incidence areas, has § million carriers, and 30 million
people are exposed to it.

These endemic-epidemic processes cannot be explained solely by the persistence
of poverty pockets, as they are also a direct consequence of environmental degradation and the
development model adopted by the country., ‘

It is generally admitted nowadays that environmental pollution is an influencing
factor in the development of acute pathological situations, such as intoxication of rural workers
by pesticides, and chronic-degenerative diseases such as cancer and cardigvascular illnesses in
large cities. The waste produced by hospitals, industries, phytosanitary activities or homes
represent & major additional problem because of the lack of adequate collection and final disposal
systems. This waste ends up being discharged directly into waterways or inadequate disposal

sites.
The occupational health situation of workers is somber. In ten years, over 10.5

million individuals covered by the social security system had accidents. More than 41 thousand
died and about 250 thousand became permanently disabled. Studies carried out on this issue
show the following discases as those with the highest incidence: hearing loss caused by excessive
noise, occupational dermatosis, intoxication by metals (particularly lead), health problems caused
by exposure (o solvents and pneumoconiosis.

Beginning in 1980, a spccial situation began to be experienced in Amazdnia, as
the use of mercury in prospecting activities became intensive and widespread. The major
nonoccupational exposurc to mercury in human beings is the consumption of contaminated fish
and its by-products. Estimates based on the actual gold production suggest that approximately
900 tons of mercury were thrown into the Amazon ccosystem in the eighties.

The health issue in Brazil calls above all for solutions to the current institutional
deadlock, insofar as the assistance provided to the population today is hampered by conflicting
interests which transcend the limits of this sector. The importance of redistributing the national
income must be stressed, as well as of concurrently cxpanding the infrastructure of urban
services, particularly basic sanitation, as a sure way to raise the health level of the Brazilian

people and correct environmental imbalances.
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9. The Indigenous issue: evolution, problems and prospects

The Indigenous issue has been present lhrouéhout the history of the origins and
development of Brazilian society. Nevertheless, it has not been included as an important topic
when considering and debating national problems. This is partly due to the unawareness of the
extent 1o which cultural differences can enrich and stimulate social dynamics, but mainly to the
resistance towards coexistence with different societies. The almost 190 Indigenous groups in
Brazil live under different conditions and have different levels of socio-cultural autonomy. They
can be classified according 1o their contact with the surrounding society. They may be
autonomous or isolated groups, groups that have sporadic contact or regular contact with the
outside world.

The discovery of economic wealth in areas that had not been exploited in the past
provoked ecological disturbances caused by deforestation activilies, extinction of species of flora
and fauna and environmental pollution. In Indigenous communities, these problems are
conducive to the transmission of infectious discases and cause conflicts and invasion of
territories. For this reason, communities located in areas where such movements are scarse, are
safeguarded from these problems. However, when such situations occur, Indigenous people have
limited options: they may move to more isolated regions, running the risk of invading the
territories of other Indigenous communities, -or they may try to rcorganize their life-style by
adapting to the new environmental conditions. The disparity of forces makes self-defence almost

impossible by their means.

After the initial contact, which may be friendly or hostile, a gradual process of
deterioration is established because of the growing dependence on external sources, deprivation
and Toss of territories. Missionary actions, when characterized by ethnocentrism, stimulate this
process of community disofganization.

An important change adopted for the Indigenous strategy was introduced in the
constitutional texts of 196‘7 and 1969, which incorporated Indigenous land into federal assets and
pronounced them inalienable. Laws regulating Indigenous issues formed the Indian Charter (Law
6,001/73), which established a five-year deadline to demarcate Indigenous land. Later, the 1988
Federal Constitution reaffirmed that all Indigenous land belongs to the Federal Government, and -
that their demarcation must be concluded by 1993.

Recent estimates point to the existence of 240,000 indians in Brazil, not including

groups without direct contact with national society. In October 1990, the official figures on
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Indigenous land were as follows: 279 demarcated areas (35,982,553 hectares) and 265 areas to
be demarcated (46,517,447 hectares).

About 65% of the Indigenous population lives in Amazénia. This is also the
region where the last isolated groups, which have little contact with the national economy, live.
Because it lacked an effective plan.to defend Indigenous land or provide basic economic and
medical assistance, the occ;upat.ion of the Amazon region had a strong effect on the Indigenous
world. The Indigenous policy adopted in the sixties aimed at speeding up integration of the
indians into the market economy, to prevent them from becoming obstacles to the occupation
of Amazomia. " '

The various planning strategies adopted in the region had tremendous negative
impact on the Indigenous pepulation. In the Northwest region, for example, two million hectares
of forests were destroyed, land conflicts were intensified, and the opening and paving of roads
multiplied the entry of clandestine prospectors and miners in Indigenous territories.

In the northern region of the state of Pard, a series of activities was carried out
which totally disrupted the social, economic and cultural organization of the Indians, creating
an open conflict between them and settlers who moved to the region to engage in mining
activities, integrated to railroad and port facilities, or who were attracted by the expansxon of
agriculture and cattle-raising.

In the occupation of the frontier strip, the most noticeable effect was the reduction
in size of Indigenous territories. The division of Indigenous reserves into disconnected areas, the
creation of national forests overlapping Indigenous territories and the slow response of the
government to the predatory advance of economic agents, created a critical situation that

jeopardized the basic survival conditions of the Indigenous communities.

The very serious Indigenous situation highlights the importance of global and
integrated planning in the establishment of large works and productive activities, considering
their potential impact on the population. Technical and economic objectives should necessarity
be adapted to the values of local communities and ethnic minorities. If it may be said that the
Indigenous condition in Brazil has improved, it is due less to the preventive actions of the state

than to the increased capacity for action and advocacy of tribal leaders and their allies.

7 The traditional lifestyle of the Indians is based on their full acquaintance with the
land in which they live. This integration is necessary to preserve the characteristics of the
environment, making room for carrying out productive activities that may be reproduced over

time. The Indians carry out permanent observation and control actions in all areas of activity,
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correcting imbalances caused both by man and nature, through deliberate interventions. The
traditional mechanisms used for this purpose are part of the knowledge slowly elaborated by
tradition, is renewed in accordance with the community’s dynamics.

Analyses of Indigenous society provide us with information and knowledge on
nature's processes, which may help us to obtain a deeper understanding of maﬁy aspects of the
environmental issue. No precise limit can be drawn between natural and rearranged ecosystems.
A large part of what has been called "natural” forests and savannah areas in Amazdnia is
possibly the result of thousands of years of rearrangement carried out by Indigenous
communities. Indigenous knowledge is therefore a.n alternative to be considered for the
sustainable use of Amazon ecosystems ard another reason why the preservation of Indigenous

lands is so important to the environment.



Chapter 11

The Evolution of Environmental Policy

After the 1972 United Nations Conference on the Human Environment, the
national debate on environmental issues grew in scope. Consequently, legislation, which had
been limited to preserving the flora and fauna and to the use of water and mineral resources,
became more complex. The Government became thus concerned not only with the environmental
impact of the ongoing accelerated devclopment process, but also with addressing the
environmental issues in a manner, consistent with the recommendations adopied by the
Stockholm Conference.

Decree 73,030, of Octaber 30, 1973, created the Special Office for the
Enviromﬁent (SEMA), subordinated to the Ministry of the Interior, with responsibility for
examining the implications of national development and technological progress on the
environment; for helping agencies and organizations in charge of the preservation of the.
environment; for preparing rules and standards; and for ensuring that legal provisions are
complied with either directly or in a coordinated action with other agencies.

The environment as an issue was first addressed by government planning in the
late seventies. The Government's concerns were also broadened to include urban industrial
activities, giving rise 1o the regulation of such activities.

In 1981, Law 6,938, establishing objectives and tools for the National
Environmental Policy, incorporated for the first time in a text of its kind the concept of
reconciling economic development with the preservation of the envirenment. An additional
innovation introduced by that legal instrument was the creation of the National Environmental
System (SISNAMA), made up by the National Enviromental Council (CONAMA) and by federal

and state-level executive agencies. This system includes not only the ministries and sectorial
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organizations of the federal administration directly responsible for the environment, but also state
and municipal-level agencies, professional associations. and non-governmental organizations.

As the consulting and deliberating agency of SISNAMA, the National
Environmental Cbuncil (CONAMA]) is desigried to advise, study and propose government policy
guidelines for the cnvironment and natural resources, as well as to consider rules and standards
compatible with environmental protection.

Once duly regulated, the tools of the National Environmental Policy produced a
licensing system for activities capable of altering ecosystems. CONAMA was commissioned to
define the criteria to be adopted by Environmental Impact Assessments (EIA) for issuing those
licenses, thereby ensuring public access to information on damages caused (o the environment
and environmental protection actions.

After the resumption of direct elections for state governments in 1982, there came
about a new wave of institutionalization of state environmental agencies, in accordance with Law
6,938/81. Pressed, on one hand, by their i'nstimtional and political fragility, and on the other by
growing social demands, federal and state cnvironmental agencies jointly set up the Brazilian
Association of Environmental Organizations (ABEMA). This association is a national forum that -
aims at strengthening the National Environmental System, and consequently the executive
agencies, Federal legislation also encourages states and municipalities to set up environmental
councils supported by the executive branch, In 1981, Complementary Law 40 assigned the
Office of the Attorney General with the autherity for bringing public penal and ciﬁl suits against

those responsible for damaging the environment.

Law 7,347/85 regulatcd the reinforcement of public civil suits for damages caused
1o the environment as well as to property of an artistic, Jandscape, aesthetic or historical valug;
the Office of the Attorney General began to organize environmental protection organizations in
the more crowded cities. Also, organizations engaged in environment-protecting activities were

given a right to judicial action by that law.

As the Conslitution of 1988 was being drafted, non-govermnmental organizations,
the scientific community and other civil society representatives created an informal mechanism
for debating and forwarding proposals which succeeded, more than in any other area, to
safeguard their objectives in the constitutional text. As a result of (his action, a chapter fully
dedicated to environmental issues came into being, which guarantees the right of Brazilians to
an ecelogically balanced environment for the common use of the people, as essential to a healthy
quality of life. o
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The Constitution also ihc]udeé, in other chapters, several provisions dealing with
people’s rights in connection with the environment, emphasizing the citizen’s rolé; the division
of legislative jurisdiction among federal, state and municipal administrations, granting states and
municipalities unprecedented autonomy; congressional jurisdiction in the field of nuclear
activities; environmental protection as an area of competence ascribed to the Office of the
Attorney General; the protection of the environment as an economic issue; and the preservation

of the environment as a factor bearing upon property rights.

Immediately after the promulgation of the Constitution, while the épirit of
mobilization in defense of the environment still prevailed, the program, "Our Nature" was
launched, consisting of a set.of proposals for legislative and institutional improvements, with
special emphasis on Amazdnia.

The ensuing debate changed substantially the Government’s original proposal and
made room for legal and programmatic innovations, among which the following deserve special
mention: the setting up of a Government agency with broad responsibilities for conducting
environmental policy, namely the Brazilian Institute for the Environment and Renewable Natural
Resources (IBAMA), which incorporated the Special Office for the Environment (SEMA) and
the federal agencies that were responsible for fishery, rubber and forest development; further
restrictions included in the Forest Code were expanded, with special emphasis on the prohibition
of deforestation activities; suspension of official credits and tax incentives to projects involving p
deforestation activities or that may affect primary ecosystems; linking of mining concessions to
environmental licensing; registration of producers, exporters, and importers of metallic mercury;
drafting of laws for controiling all phases of pesticide use in the country; creation of the National
Fund for the Environmental (FNMA) and the establishment of legal status for the extractive
reserve concept. -

After the promulgation of Law 8,028/90, a new institutional framework was
created , with the establishment of the Office for the Environment of the Presidency (SEMAM-
PR), which aims at "planning, coordinating, supervising and controlling activities related to the
National Environment Policy and is responsible for the preservation, conservation and rational

use of renewable natural resources.”

This new institutional framework, however, refers only to the envirenment in the
narrower sense of the term, It does not exempt other associated segments from playing their role
in areas which may include an environmental dimension in’the broader sense of the term. The

" distinction between sector and dimension is very important for carrying out the Brazilian
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environmental policy correctly. To reach a truly sustainable development one must be aware of
economic, social and environmental dimcns&ons, among others. In the final analysis, all fields

of activity interact positively or negatively, with those three dimensions.

1. Environmental control: norms aﬁd standards
The setting up of SEMA lent a fresh impetus to actions aimed at controlling
| pollution. The country’s water resources were classified, for the purpose of controlling pollution
of national water systems. Water use was classified into four categories and standards of
' ~ minimum quality were adopted as a guaranice for that utilization, while States were left free to
establish additional and more restrictive standards. .

By comparing these standards with previous ones, it can be verified that the
environmental control authorities were further empowered to intervene in the use of space in
order to protect water qué]ity, producing a shift in the approach from one of source control to
one of promoting an integrated management of basins.

Two comprehensive programs are being developed to provide greater effectiveness
to actions aimed at enforcing the laws on aspects related to water quality: the National Water
Quality Program (PROAGUA) and the Maritime Environment Management Program.

Within the scope of PROAGUA, special emphasis is placed on recovering and
maintaining river basins in critical or degraded areas, monitoring the quality 'of the water,

+ implementing a national data base on water quality and regulation or regulation of federal rivers.

The Maritime Environment Management Program seeks to manage the coastal
strip and adjacent zones, identifying areas of industrial and urban concentration, locations and
terminals that may be sources of aggression and ecologically sensitive areas, and to deve10p
specific plans to be used in case of oil spills or spills of other hazardous substances.

It should be emphasized that from 1984 onwards many attempts wers made to
establish a management system for water resources as a means to organize the decision-making
process among the various jurisdictions involved before this system was included in the Federal
Constitution as' of 1988 in article 22, XIX. Although it has not yet been implemented,' it is‘ a
fundamental provision for a harmonious evolution of the sector,

Air quality control is based on legally-established standards and specific programs,
the basic strategy of which is to limit polluting emissions at the national level. Of the main
action guidelines of the Air Quality Control Program (PRONAR), the following deserve special
mention: air monitoring; management of the licensing of pollution sources; national inventory

of pollution.
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With regard to emissions from automotive vehicles, the National Program for
Controlling the Pollution Caused by Vehicles (PROCONVE) is currently being implemented.
It is aimed at controlling, in several steps, pollution levels, the use of fuels, and the production
of vehicles according to adequate standards. PROCONVE’s timetable sets 1997 as the deadline
for compliance with maximum limits established for polluting emissions from engines and new

motor-propelled vehicles.

2, Licensing system for environment polluting activities

r

The environmental licensing system implemented in a few states during the
. seventies was only set up on a nation-wide basis in 1981 through Law 6,938, which regulates
the construction, installation, expansion and operation of facilities and activities considered as
potential or actual sources of pollution.

This law was partly modified by Law 7,804/89, due to the need to harmonize its contents with
the establishment of EBAMA; but the foundations and mechanisms provided for in the original
law were preserved. '

The licensing process is carried out in three compulsory steps: preliminary
licensing, license to install the facilities, and license to oﬁcrate. The system functions as a
mechanism for following up environmental consequences of certain economic activities, starting
with their initial planning stages. The frequency of monitoring actions varies according to the
nature of the activities and their planning, implementation and operation timetable.

According to Law 6,938/81, only the federal executive branch had authority to
grant environmental licenses for petrochemical or chlorochemical facilities, provide the interested
states and municipalities were consulted. Nuclear facilities were subject to the approval of the
National Nuclear Energy Commission (CNEN). After the changes introduced by Law 7,804/89,
the competence for granting licenses to activities with a significant impact on the environment
at the national or regional level was fully transferred to IBAMA. More recently, some
municipalities have established licensing authority for themselves within their jurisdiction through
organic laws (municipal constitutions), which include requirements for.preliminary studies and
submission of Environmental Impact Reports (RIMA). In some states, environmental control
over local impact activities is being assigned to the municipalities.

Licensing processes for forest exploitation activities have been revisad as of 1989,
after IBAMA was created. Elements of provisions which used to apply only to urban and

industrial environmental licenses were made applicable to licenses for forest-related activities.
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Under the umbrella of environmental management, society can respond to the
claims of different sectors interested in defending the environment. Community participation is
still evolving, and in the licensing context it is not very effective right now. Although the
publication of license requirements is provided for in the licensing system, there are no
mechanisms for interventions by interested parties in the decision-making process for approving
the licenses, except in cases where Environmental Impact Reports (RIMA)have been Tequired.
For this reason, one of the most important steps to improve the licensing system would be to
expand its democratic character, by-including mechanisms that will allow the participation of
society in all phases involved in the granting of licenses. '

Regarding Environmental Impact Asscssment (EIA), it should be mentioned that
its procedures may represent an important component in decision-taking related to sectorial
energy use or transport programs. Thus, the conflicts that frequently occur during consideration
of specific infrastructure projects could be settled in the formulation stage of such programs. For
this reason, the appraisal of environmental impact is an important instrument for the
implementation of ‘environmental policy and management, _

In accordance with the National Environmental Policy, CONAMA is responsible
for setting basic criteria for requiring environmental impact studies in licensing processes.
Decree 88,351/83 established the connection between the EIA and licensing systems. In 1986,
CONAMA laid down the general guidelines for using and implementing the appraisal of
-environmental impact, and determined procedures to be complied with by both governmental
agencies and private enterprise, as well as rules for participation by the public in this process.
The need for appraisal of environmental impact applies to a long list of undertakings, ranging
from sanitary carthfills to the building of airports, agricultural complexes and urban projects,
the licensing of which depends on the presentation of the relevant Environment Impact
Assessment and respective RIMA., In most states, the law on EIA and RIMA has not yet been
regulated. l

3. Conservation of renewable natural resources

The world strategy for the conservation of nature, which Brazil seeks to
implement, is composed of three specific objectives: to maintain the essential ecological

processes and life systems, preserve genetic diversity and permit perennial utilization of species

in specific ecosystems. The main strategies to conserve nature may be classified as ex situ
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conservation, in situ conservation, and planning of human activities that involve the use of
natural resources, to make them compatible with the bearing capacity of the environment.
Conservation units are the best mechanism for in situ preservation of genetic
resources. Brazil, endowed with the greatest biological diversity in the world - about 15-20%
of all living species, is increasingly aware of the need to preserve its genetic patrimony.
' The Constitution determines that each state of the Federation define areas to be
particularly protected, the staius of which can only be altered by law, and where activities liablc
to harm the integrity and the special features that justify the protection of the area are forbidden.

The establishment of National parks, forests and biological reserves fall under the
competence of the Government, and aim at reconciling the protection of flora, fauna and natural
attractions with scientific, educational and recreational purposes, any form of exploitation of
natural respurces being stri(.:tly prohibited. Ecological stations and environmental protection areas
have been created as examples of the different Brazilian ecosystems, for the purpose of basic
research applied to the ecology, to the protection of the natural environment and to the
development of environmental education. The establishment of extractive reserves also falls
under the Government’s responsibility. These are areas set aside for self-sustainable exploitation
and conservation of profitable natural resources by people engaged in extraction.

A bill has been referred to the National Congress by CONAMA, which proposes
a system for the establishment of conservation units in the country and creates new management
categories that are not foreseen in preserit laws, such as wildlife refuges, natural monuments,
and resource and fauna reserves. Today, Brazil possesses 34 national parks, 23 federal biological
reserves, 30 ecological stations, 38 nationals forests, 16 environmental protection areas and five
extractive reserves, as well as six ecological reserves, comprising a total area of 32 million
hectares. Table 1I.1 indicates the distribution of federal conservation unmits throughout the
country, by region and state.

To sum up, Brazil has 1.8% of its territory protected by conservation units where
resources are indirectly used (national parks, biological reserves and ecological stations), which
are the most important for preserving biodiversity. The total percentage of protected area is
3.7% of the country’s surface.

Current laws empower thc' three levels of Government, Federal, State and
Municipal, to establish conservation units. In 1988, State systems comprised about 3,560,000
hectares, although official statistic records show figures considerably under those estimates

(Table 11.2). Regarding private systems, some non-governmental organizations have set up a
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network protected areas parallel to the one implemented by the Govemment. Private systems
may make a remarkable contribution to promuting the preservation of biodiversity in the
country, while promoting at the private level the conservation cause. They are officially

recognized as Private Natural Heritage Reserves.

-

. 4, Policies adopted for the use of renewable natural resources

The Forestry Cade is a tool to regulate and discipline land occupation, aiming at
protecting forests. |

In practical terms, in addition to setting conditions for the formulation of a
forestry policy, the Constitution provides for the establishment of natural or sylvan areas in all
states of the Federation. Both the Forestry Code and Law 5,197/76 encourage the establishment
of national, state and municipal public sylvan units (parks, reserves and forests), though they
do not stipulate that such areas be created in all states of the Federation, nor do they define
quantitative requirements.

Two private groups are mentioned in the Forestry Code: rural landowners and
industries that use forestry raw maierial.

As a conservation factor, each rural estate must preserve aft least 50% of its forest
areas. For properties in the Southern region éstates, the meridional East and the southemn part
of the Central-Western region, which already existed before the Forestry Code, it is required
that they keep intact 20% of the area covered by forests. Estates located in savannah regions also
must preserve 20% of their forest covered areas.

Rural estates located in the state of SGo Paulo and in the Southern region of the
country, a habitat of the typical pine trec of the state of Parand, cannot be deforested and must
be handled in a way that ensures the permanent maintenance of the forest. .

To protect the hillsides of private or public estates, areas with a slope between
24 and 45 degrees cannot be deforested, Only the silvicultural handling of the native forest, or
extraclive activities carried out without the cutting of trees, are allowed in these areas.

With the purpose of protecting water sources, forests located alongside waterways,
near springs, at the top of topographic elevations, on. hillsides with a declivity over 43 degrees,
around lagoons and at heights above 1,800 meters are regarded as untouchable, and are set aside
for the preservation of certain minimum perccﬁtagcs of forest areas in cach rural estate, as

mentioned above.
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Industries which use or consume forest raw material have baen classified into two
distinct types. Those industries that depend on forest raw materials, such as sawmills, paper and
pulp factories, rolling-mills, fall into one category. Metallurgical plants, {ransport companies and
other charcoal or lumber-consuming industries that can replace the use of forest raw materials
by other materials, fall into the other. Both types of industry should invest in forests that ¢an
meet their demands, cstablishing a link between the primary and secondary sector, that is,
between the production of raw materials and the industries that consume them.

‘ The provisions of the Forestry Code, if complied with, will ensure the existence
of a network of forests of considerable dimension, regularly distributed and located, especially,
in the more sensitive arcas.,

According 1o the Code, forests should alternate with agricultural activities in such
a way as to form barriers against winds, protecting biological diversity and controlling pests.

The financial incentives provided for in the code to stimulate forest activities, such
as special funds, interest rates and terms have not been institutionalized: tax exemption for
planted forest products was revoked; exemption from territorial taxes on forest areas indicated
by law was also revoked and dealt with according to agricultural interests; tax exemption on
income derived from cultivated forests was vetoed and never became law; and the full deduction
from income tax of sums invested in the formation of forests was substantially changed. Tax
incentives for reforestation activities remained, for a long time, the main policy absorbing most

of the forestry administration’s attention.

Lastly, with the aim of integrating the primary and sccondary scctors, as provided
for in the Forestry Code, forest recovery guidelines were setup. As time went by, these
guidelines underwent modifications and evolved from the obligation to plant four trees 2 meters
apart, for every cubic meter of lumber used, to present plans or mechanisms to keep managed

natural forests under control in accordance with specific company demands.

Regarding the protcction of flora and fauna, the legal provisions in force prohibit
trade in wild animal products or byproducts, except for those produced in animal nurseries. The

official list of endangered species includes 14 species of plants and 207 animal species.

Among the various wild animal species whose habitats have suffered anthropic
changes, and are threatened by extinction, mention may be made, for example, of the Amazon
caiman, the manatce and the jaguar in the Brazilian Amazon region, as well as the deer, the
Brazilian river otier, the blue macaw and the great anteater of the Pantanal of the state of Mato

Grosso.
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The Convention on International Trade in Endangered Species of Wild Flora and
Fauna, of 1975, of which Brazil is a signatory, has proven its efficiency in reducing smuggling
activitics worldwide and in Brazil. '

Noncompliance with the laws is due to many reasons, among which are the lack
of adequate inspection, the shortage and inadequacy of human resources, the lack of vehicles and
facilities, the lack of environmental awareness and education, the pressures on poor communities
that rely on natural resources for their survival, and the high prices obtained by tropical plants
and animals in the international market.

It should be stressed, nonetheless, that wildlife conservation projects are being
developed by research and teaching institutions, Government agencies and non-governmental

organizations.
The fishery development policy was subject to the strongest Government

intervention between 1962 and the early eighties, during the so-called industrialization phase of
the fishing sector. Various institutional, economic and financial measures were taken during that
period, among which the following stand out: the setting up of a specialized federal apency, the
classification of the sector as a basic industry and the policy of tax incentives aimed at
modernizing fishing. These measures brought technological improvements to certain fishing
sectors, made room for the establishment of a modem fishing fleet at that time, promoted trade
in fillet-cut products and stimulated exports of fine fish.

However, it cannot be denied that the sector is still lagging behind technologically
in various aspects. and that the above-mentioned process of technological improvement entailed
high social and environmental costs. Tending to marginalize small scate production, which was
regarded as doomed to disappear in the modernization boom, the policy denied them access to
economic-financial mechanisms, on the assumption that small scale operations were an cbstacle
to attracting capital, and an inadequate investment.

This model was implemented without prior knowledge of fishing resources and
without taking into consideration that the fishery development process should be combined with
modifications in the productivi sector, due to socioeconomic factors and bearing in mind the
need to promote its technological evolution without harming the environment.

The easy availability of financial resources and incentives stimulated
entrepreneurial experiments, most of which originating in other sectors. Because of the lack of
an adequate governmental framework to conceptualize and implement development plans, these
experiments produced an oversized industry characterized by poor distribution of species and

imbalances among the fishing, processing and trade activities.
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In addition, the model clearly led to a concentration of efforts on a few species,
mostly for export on the international market, such as shrimp, lobster, porgy and piramutaba.
The high prices obtained by these products in the foreign market and government incentives
distorted production costs and led to an over-exploitation of such species, almost exhausting their

supply.
With regard to aquiculture, shrimp cultures prevailed, based on methods that

repeated the ‘“industrialism® of extractive fishing activities, applied this time to large
undertakings. Given the lack of adequate technical knowledge, these projects were not
successful.

Actions aimed at helping cottage industry activities not only disposed of limited
funds but also circumscribed themselves to the problem of increasing production. Because the
Government focused on assisténcc to small-scale fishing that did not address the fundamental
problems of small producers, its strategy did not succeed in promoting production as expected,
nor did it improve the living conditions of fishing communities.

Hesitant policies aimed at organizing the use of fishing resources further
compounded the problems of smali-scale fishing activities. In addition, new factors arose, which
exacerbated the permanent conflict between this type of activity and industrial undertakings.
Thus, small-scale fishing zones were also exploited by large industrial fishing boats, depleting
fish stocks that were meant to be manually exploited and also young stocks that would be fished
later in a sustainable‘way by the industry itself.

When these negative effects were observed in the exploitation of the main fishing
resources, various measures had to be taken which harmed small producers, particularly as thie
exploitation of resources shared with the industry began to be more effectively regulated.

As market economy mechanisms: were introduced, small-scale fishing activities
themselves became a factor of environmental impact, as in the case of concentrated fishing in
breeding areas.

It is also important to point out that the fishing policy adopted to date, has not
adequately assessed exogenous factors that also produce environmental impact, such as the
disorderly coastline occupation by tourist ventures and the establishment of industrial oompleies
at inappropriate sites.

In brief, the management of fishing resources conducted by the State has been
extremely unsatisfactory. Profound changes in Government policy are required to improve this
situation, particularly as regards the clarity and technical-scientific background for the decision-

making process and the actual enforcement of measures. There is a need to strengthen
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institutions, while doing away with political and economic pressures that are prejudicial to an
adequate management of our common heritage, and to continue to carry out studies and research
aimed at defining new alternatives, as well as to make substantial investments in environmental

education,

5. Territorial zaning and organization

The eco]ogicai-economic zoning of the Brazilian territory is legally determined
(Law 6,938), and is one of the main features of the National Environmental Policy. Its funcn’on-
is to provide technical-scientific grounds for the development of plans aimed at territorial
organization. Tt is characterized by the division of certain areas into subareas or intervention
zones with certain similarities and contrasts as regards their ecological and socioeconomic
profiles.

Studies on the structure and dynamics of these areas provide the inputs for the
precise definition of objcctives and selection of criteria, rules and standards to be used in the
planning of interventions. In addition, the process of ecological-economic zoning requires a
melhodolog..y compatible with the complexity and comprehensiveness of the topics involved in
the definition of sustainability, which must be understood as a basic requirement in this context.

The current concept of ecological-economic zoning is based on the need to identify
and to establish the limits for at lcast three areas, according to their intervention category:
production areas, capable of ensuring productivity at a commercial or survival level by
appropriate use of natural resources, with due account given to improvements in the standard
of living of the local population and the conservation of the environment; areas that are
inappropriate for productive use in the short term, due to serious limitations pased by the lack
of sufficiently complex management techniques which require investments that are not
compatible with the intended returns or that could cause serious environmental damage; and
special_ areas, including conservation units of indirect‘use, permanent preservation areas,
Indigenous areas and sites of relevant historical, landscape and cultural interest.

To honor priorities established by law, the Government took measures, in March
1990, to speed up the ecological-economic zoning of the Legal Amazon region. Based on an
analysis of the work that had been carried out, three levels of examination Iwere proposed for
more in-depth studies: environmental diagnosis covering all the Legal Amazon region on a
" macro-regional level; ecological-economic zoning at a regional scale of areas identified and
defined as priority areas by the diagnosis; and specific studies on critical and especially

significant areas.
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6. Environmental education

Environmental education figures in the Constitution as a responsibility of the
Goverpment, together with the promotion of social awareness to defend the environment. Federal
laws, décrees, state-level constitutions, municipal laws, rules and administrative decrees provide
for compulsory environmental education at various levels. However, the effectiveness of these
provisions is compromised by structural problems and the lack of adequate formal education
facilities in the country.

‘ Environmental education experiences were carried out initially at the primary and
secondary levels, and oaly lziter at the undergraduate and postgraduate university level. The
initial slowness of the process can be blamed on the poor qualification of the teachers and
professors involved. Therefore, the inclusion of environmental studies in school curricula has
required the creation of training programs on a scale that is still far from having been satisfied.

As of 1975, the first environmental education projects made their appearance in
Brazilian municipal and state-level schools and private teaching institutions, stimulating a large
production of didactic material in th_is area, such as books, games and audiovisual material,

Universitics with a greater academic tradition have been publishing works about
ecology since the forties. In 1977, the environmental studies were included as a discipline in the
‘minimum curriculum of undergraduate engineering programs. Now, several public universities
offer postgraduate ecd]ogy courses, with an approach that is basically naturalistic. In the teaching
of human sciences, the inclusion of cnvirpnmcntal education is incipient.

During the eighties, environmental education went through a period of significant
growth in the country. Environmental problems became an important political issue, and the
development strategy itself included explicit consideration of environmental degradation. The
resumption of democracy enabled communities to express their claims in this field, and the
popularity of environmentalism made room for a proliferation of environmentalist associations
and a variety of social groups.

In 1985, the Federal Council of Education determined that ecology should not be
treated as a specific discipline, because of the overload of disciplines in school curricula and the
multidisciplinary nature of the subject. Today, environmental education in primary and
secondary schools is a subject included in teacher education programmes in most states.
However, the results attained to date in the environmental education area, as a result of public
Initiatives, are mostly derived from the actions undertaken by the National Environmental

System, rather than from the official involvement of the educational sector.
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At any rate, the greatest contribution to the process of promoting public awareness
on environmental issues has come from social movements, non-governmental organizations, the
media and political and cultural movements.

Until 1970, attention given lo environmental problems in the Brale:an press was
insignificant, a fact for which the ccnsorship associated with the authoritarian regime of the time
is not totally to blame. The environment didn't make the news because the social awareness of
the issue lacked political expression. As of that year, environmental themes have been
conquering more and more space in the media through the launching of campaigns, publications,
debates, seminars, lectures and opinion polls, and thanks to the publicity given to problems
related to environmental degradation,

The same phenomenon has occurred in the technical-scientific press and
technological journals dealing with rural matters. Twenty years ago, TV ang radio dealt with

-environmental problems only circumstantially. As of the eighties, coverage of these problems

has grown considerably.

7. The environmental movement

In approaching society’s initiatives with relation to environmental iséues, the
environmentalist movement concept is adopted here in its broadest sense. From the
organizational point of vicw, it includes both non-éovernmcntal organizations and grassroots and
community groups with a minimum of formal erganization. Most of the associations are just now
being legally established. They are usually set up with specific aims that represent the focus of
activity in each association, bestdes being permanent recipients of a multitude of complaints from
isolated citizens, informal groups or other associations, particularly of re;iﬂents. The most
common .targets of the struggles of these associations, in their initial phase, are particular

environmental problcEns that affect the local community.

The evolution of the environmentalist movement is divided into two phases. The
initial phase (1958-1986) was characterized by denunciation and promotion of public awareness,
and the present phase is a transition towards greater institutionalization of the movement inspired
by the goal of sustainable development. '

The environmentalist movement began with actibns aimed at defending the fauna

and flora threatened by extinction, and then moved on to exert pressure against the inappropriate
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use of mechanical and chemical means in agricultural activities, attention being given as well
to water fJollution and the destruction of the Jandscape. The promotion of an ecological and

planetary awareness is also an important aspect of the actions of the movement.

In the later seventies, small, intensely active groups were formed in the main
cities of the country devoted to denouncing urban degradation problems and to protecting the
remnants of the country's native vegetation, such as t}}e Atlantic Forest, which covers certain
areas of the coastal states. Environmentalist groups of the South-Southeast region became
increasingly interested in the Amazon region, transforming it into a symbol the struggle. against

a lifestyle that entails the destruction of nature.

At the end of the decade, the movement acquired greater strength in its fight
against nuclear plants, with an active participation by the scientific community, particularly as

regards the Brazil-Germany Nuclear Agrecment.

The eightics were a period marked by the emergence of many environmentalist
groups. In the Southern region, environmentalist organizations played an important role in
winning support for laws aimed at restricting the building of nuclear plants and at regulating the
use of pesticides in agriculture, In spite of the intrinsic value of those results, their effectiveness

was shortlived, as they were nullfied by federal legislation.

The emergence of environmentalism in the Southern and Southeastern regions of
Brazil is similar in many ways to the equivalent process that took place in Western Europe,
North Amecrica, Australia and Japan. However, although the environmentalist movement in
Brazil originated mostly in the middle- and upper-middle classes, it includes a significant
minority from social sectors with a limited consumption capacity and educational level.
Participation by such sectors is proportionally of higher importance for Brazilian
environmentalism than in its counterpart in the First World. Therefore, the movement’s agenda
includes topics where the environmental issue blends in with the need to overcome problems that

are typically found in underdeveloped societics. |

The ability of the environmentalist movement to press its claims at a political level
faced its greatest test during the drafting of the 1988 Constitution. The inclusion of a very
relevant set of provisions proposed by the movement, and the election of one of its members to
the Constituent Assembly, demonstrated the movement’s emerging clout particularly as regards
its power to establish alliances with important sectors of society not directly involved with

environmentalism.
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At the state and municipal level, the political power of the movement had already
ensured the election of a few militants. Although ecological issues have been playing a

significant role in electoral campaigns, it is interesting to note that this has not ensured their
inclusion in party programs and platforms, in which they still play a superficial part and are not

clearly linked to long-term proposals of a philosophical, ideological, economic, or social

character.

Two interrelated issues are crucial for the evolution of the environmentalist
movement in developing countries: social justice and economic development. For most of the
low-income population, these are fundamental problems. Therefore, the potential impact and the
expansion of environmentalism in Brazil are directly associated to the way these issues are

addressed in the world context. -

The connection between environmentalism and economics was underestimated at
first, However, the relationship with social justice became more evident froﬁ the mid-eighties
onwards. Several environmentalist groups realized that the mobilization of other sectors around
environmental issues direcily affecting them was extremely important. This is how discussions
on common problems were engaged with union activists, the landless workers movement, low-

income outskirts community movements, rubber tappers and Indigenous groups in AmazOnia.

The main change that has recently taken place in the environmentalist movement
is not related Lo the emergence of groups at a slower pace. Instead, it is related to an internal
differentiation process produced by a widespread movement of institutionalization. New
organizations have been set up with a professional, technical and administrative staff and with
systematic fund-raising ability. These organiz:ations have defined their areas of activity with
precision, with concrete goals and mechanisms to assess their performance in the pursuance of

these goals,

In the second-half of the eighties, there was a slight change in the repional
distribution of environmentalist groups, due to their growth in the Central-Westem region.
However, the South-Southeast region continues to concentrate approximately 90% of thesé

groups.

The environmentalists have influenced several social movements which, in spite
of not centering their action on environmental issues and of not calling themselves

environmentalist, have included the protection of the environment in their regular activities.
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Warning Operation

An example of a joint Government-society mabilization happened
in S3o Paulo on Friday, July 13, 1988. On that day, the city almost stopped;
180,000 vehicles were withdrawn from circulation, cutting by half the air
pollution of the most critical region of the city.

Up to that year, factories were blamed for the pollution in the city
of Sdo Paulo. Through an action that involved information, inspection and fines
over the preceding 10-vear period, the factories were brought under control.
However, the 4.5 million cars that circulate every working day .in the capital had
become the leading factor in environmental degradation, responsible for 50% of
the air pollution.

The general idea behind the Warning Operation, which was carried
out during the winter of 1988, was to persuade regular citizens to leave their cars
at home at least once a week. On that specific day, July 13th, no car owner
should take his or her car out to the streets in the arca defined as the control
20ne. .

There is no doubt that the most important result from the operation
referred to participation. On the previous day, an opinion poll showed that 98.9%
of the interviewees in the area in question approved the operation. Commercial

~and banking activities were carried out normally, and on the following day
another poli revealed that the rate of approval was the same.

8. Environmentalist actions in the productive sector

The relationship between the private sector and environmental protection must be
considered in light of the historical political-institutional process of the country, and particularly
in light of the role played by the State as a mediator among different social forces and enforcer
of democratic rights. These features, added to the country’s income distribution profile, explain
how, in general, the axis of the decision-making process in society tilts towards the side where
the income is already concentrated, in detriment to basic citizenship rights, among which, the
right to a fair standard of living.

For this reason, economic power has traditionally meant the right to pollute,
despite laws. 1t may be said that the country has adeguate e_n‘vironmemal laws, which

nevertheless have not been complied with satisfactorily.

Recently, the business community has started to feel the evils. of economic
development devoid of environmental considerations, in particular because of the risks it poses

to the existence of certain activities and their acceptance by society.
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Such a reaction, added to the improvements being introduced into legal and
institutional mechanisms aimed at defending social rights, and to the growing participation of
the environmental sector in planning and inspection agencies, and to the consolidation of
environmental claims arising from the communitics, provides indications that the relationship
between the productive sector and environmental concerns is undergoing a transition.

In 1974, the Internaticnal Chamber of Commerce adopted the Environmental
Guidelines for World Industry, which are periodically revised and updated and represent an
important commitment, assigning economic and social responsibilities to industi‘y, with regard
to the environment. These guidelines were adopted in Brazil by the National Committee of the
International Chamber of Commerce.

In recent years, environmental management has been included in industrial
planning and operation, alongside with community relations. The legal requirement to undertake
environmental impact studies and to hold public audiences to discuss projects before carrying
oul industrial projects has also played a role in ensuring that environmental issues are considered
by the productive sector.

In this transition process, the adoption of clean technologies, which minimize
negative impacts on the environment, has varied among the many sectors involved, although it
is now recognized that when measures for protecting the environment and managing or
controlling risks are considered in the initial phase of any industrial project, pollution control
costs are lower and greater effectiveness is atlained .

' Some sectors, such as the aluminiun, chemical, petrochemical, paper and pulp
industries have advanced more in including environmental measures in their activities, by
adopting technologies and carrying out cxperiences to control and recycle residues, among
others. In this context, special mention should be made of risk analyses in industrial projects,
prevention of environmental accidents, environmental auditing and control of waste disposal in
the air or in waterways, and the adherence to programs being implcmcmed- at an international
level.

In the public sector, envirenmental control experiences are being carried out in
connection with major undertakings in the electricity and mining sectors. Positive results have
been attained in research geared towards technological solutions to environmental problems in

the agriculturat area.



Chapter 111

The Situation of the Main Brazilian Ecosystems

Brazil has a surface area of 8,511,996.3 square kilometers. Within its continental
extension, encompassing from equatorial regions in the North to extra-tropical regions in the
South, differentiated climatically and geomorphologically, the country is endowed with a
remarkable ecological diversity. Although such vast areas may contain various natural regions
and topographic compartments, they do have a set of distinctive geomorphic features, soil
associations, characteristic vegetal formations and hydrological conditions.

Some of the main ecosystems will now be described, with specizﬂ emphasis on the
six morphoclimatic domains (Figure 111.1), including the anthropic pressures that differentiate
them, Situations of greater vulnerability are located in the Semi-Arid and Campos do Sul
domains, where localized decertification processes are beginning to occur (Figure IT1.2, which
also indicates the macroregional division of the country). Because of its relevance and with the
same approach, this chapter includes an analysis of fishing resources in the country, as well as
of the large Brazilian hydrographic basins (Figure IIL.3), indicating the frequent correlation
among (he three mapped physiographic differentiations: the phytoecological, the regional and
the hydrographic. '
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FIGURE ITL2
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1. The Amazon

The Amazon River Basin covers about 7 million square kilometers, including the
Tocantins and Araguaia River Basins, The Amazon jungle or rain forest, with an area of
approximately 5.5 million square kilometers, covers a large part of the hydrographic basin,
going beyond its limits to the north, but not covering a large part of the headwaters of the
Araguaia or Tocantins rivers in the Brazilian Planalto Ceptral (highlands). About 60% of the
rain forest (3.3 million square kilometers) is found in Brazil, with the rest distributed among
Bolivia, Colombia, Ecuador, Guiana, French Guiana, Peru, Surinam and Venezuela. Brazilian
"Legal Amazbnia" includes the states of Amazonas, Amapd, Acre, Mato Grosso, western
Maranhio, Pard, Rondénia, Roraima and Tocantins, comprisiné an area of approximately 5
million square kilometers, or 60% of the national territory. Included in this area are 1.9 million
square kilometers of densc forest growth (38% of the region), 1.8 million square kilometers of
non-dense forest (36% of the region) and 700 thousand square kilometers of "open® vegetation,
such as savannahs and natural fields (14% of the region). The remaining 600 thousand square
kilometers (12% of the regional area) are occupied by human activities, secondary vegetation
and farming and livestock activities.

The world's tropical rain forests, which are found in South and Central America,
Afiica and Asia, arc today reduced to 60% of the 14 million square kilometers that made up
their original extension. The Brazilian Amazon contains about 40% of the planet’s remaining
tropical forests.

The Amazon rain forests arc characterized by their wide biodiversity, which
embraces both the wealth of ecosystems and species as the genetic diversity within the same
species. A high degree of cndemicity has been observed among species of birds, lizards,
butterflies and plants of different families. While in the Amazon forest there are more than 2,500
known species of trees, in all temperate forests in France there are only about 50 species. This
comparison becomes more impressive when it 15 observed that in 1 hectare of the Amazon forest
one may find 100 to 300 species of trees, depending on the site and the minimum trunk-diameter

chosen as the inferior limit for the sample.

Despite the high natural primary productivity of the tropical rain forests, these
ecosystems are fragile, since their productivity and stability over time depend on the recycling
processes of nutrients, the effectiveness of which is related to the biodiversity and structural

complexity of the forest itself.
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Different types of rivers are found in the Amazon, both in terms of the water
quality and geomorphology. The major ones are the rivers with black water, the Rio Negro for
example, the rivers with clear water, such as the Rio Tapajés, and the rivers with turbid water
{called "white water” in the region), which have the Solimdes and Amazon River systems as
their main examples.

The population of the Amazon region is 16.7 million, including 170 thousand
indians, whose natural and cuitural heritage must be respected and valued, as well as that of the
traditional populations of the region.

The decades of the sixtics and seventies marked the beginning of the so-called
large projects, backed by the establishment of regional development agencies. A broad survey
of the natural resources of Legal Amazon, with particular attention to minerals and timber (the
RADAM Project), was undertaken, with the use of radar images. Large infrastructural works
such as the Belém-Brasilia and the Cuiabd-Porto Velho highway, as well as the general
improvement in air transport and telecommunications throughout the country, brought the region
into closer contact with the centers of political decision making.

, All Jarge scale projects, and many smaller or medium-sized ones, such as gold
mining, have proved to cause strong impact. However, it is important to differentiate these
projects as to their scale and spatial extension. Railroads or highways permit the linear
progression of deforestation over long distances, The destruction of the forest by farming and
livestdick enterprises, are not only set up along the highway network, but also often spread over
exlensive areas along connecting roads. ‘ .

Some environmental impacts, however, recur with each step of the settlement
process, the most important being burnings and déforestatidn, which accompany the building of
dams for hydroelectric plants, the expansion of mining, faﬁning and livestock enterpriscs,
highways and inadequate colonization. Other important impacts are the extinction of species and
genetic biodiversity, misuse of timber resources' and other forest produéts, compacting and
erosion of the soil, modifications in the microclimate and the local hydrological cycle, with the
degradation of the hydric network (by mining), and the contribution to the increase of the

"greenhouse effect.”
The immediate economic value of the forest is mistakenly presented as inferior

to that of alternate uses of the soil. This difference is even artificially increased by inadequate
fiscal mechanisms, such as the Rural Territonial Tax, which is greater for forest areas, since
forest clearing is considered land improvement; or the example of tax incentives granted until

recently for farming and livestock activities in areas of dense forests.
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In 1990, intensive work was undertaken to review the published data concemning
areas and rates of deforestation in the Amazon. With the use of satellite photography,
calculations were revised, and the following declining figures were evidenced:

Deforestation rates avémged 21 thousand square kilometers annually, from 1978

to 1986.

For 1989, the deforestation rate was 18 thousand square kilometers.

For 1990, the rate was 14 thousand square kilometers.

Comparing the extent of the deforested arcas with that of the original forest cover,
the spread of deforestation becomes evident in the states of Maranhdo and Tocantins, and the
concenlration of deforestation in specific areas of the states of Pard and Mato Grosso is also -
observed, where the impact on the forest is much greater than the percentage for these states

would indicate.

Policies applied to the Amazon region were determined by an attempt to find
solutions to problems that werc cxternal to the region. For the settlement projects, the Amazon
was seen as an empty space and a means of avoiding agrarian reform in the Mid-Southern region
of the country. For farming and livesiock and mining enterprises, the region was Jooked upon
as a frontier of resources for economic sectors cstablished outside the region. The activities set
in place during this period tended to disrupt the environment without reducing the regional social

and economic inequalities,

There are many alternatives for sustained use of the renewable natural resources
in the Amazon. One of them, the creation of extractive reserves, attempts to reconcile
conservation interests with those of social development. Despite the precaﬁous conditions for
survival that always accompany extractive activitics in the Amazon, the movement of the rubber
tappers, which was organized in the region in 1970, has since its inception, revindicated the

right to remain in the forest.

According to present law, extractive reserves are territories under the protection
of the government, destined for self-sustaining exploitation and for the conservation of renewable
natural resources, by a population that has a tradition of using extractive rcsources, and
regulated by a contract that provides for legal concession of use, through a plan of use approved
by IBAMA. Table IILI shows the dimensions of thcse reserves (REX's) with the projects for
extractive scitlements (PAEs) established within the scope of the National Agrarian Reform

Program.
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Tahle 111.1
‘Extractive Settlement Projects (PAEs) and Extractive Reserves (REXs)

STATE NUMBER AREA (ha) FAMILIES

Acre 5 166,586 563
Amapd 3 323,500 1,068
Amazonas b4 339,462 1,293
Subtowl of PAEs 10 889,548 . 2,924
Acre 2 1,476,756 4,600 '
Amapd 1 431,650 | ,000
Ronddnia 1 204,583 650
Suhtotal of REXs 4 2,162,989 6,250

Grand Towl 14 3,052,527 9,174

Source: [nslitute of Amazon Studics, 19916

Tapping of the native rubber trees cannot be analyzed exclusively in economic
terms. This activity has a social function in thé Amazon, since it provides jobs and income, as
well as environmental functions, as it is not predatory and allows for vigilance of the forest by
the rubber tappers.

Within the context of ecological and economic zoning, those areas identified as
potentially extractive can be designated to serve as nuclei for ecological development, by
creating incentives to economic activities that will add value to products of the traditional
economy. Regardless of their regional coverage, extractive reserves can be established as model
units for projects involving tropical forest management.

The Amazon region research agencies possess technical capability to transform
this potential into marketable products. Adding value to forest products considered as "minor”
(resins, oils, fruits, gums, nuts and medicinal plants), while bearing in mind the existing rights
regarding their exploitation by the Indigenous and regional populations, can represent an

important stimulus to the regional economy.

2. The Semi-Arid Region

The Semi-Arid region, which includes the states of the Brazilian Northeast besides
nerthern Minas Gerais, is characterized by the caatinga (a region covered with brushwood),
which makes up the northcastern Sertio (bushland). The Atlantic Forest, nowadays reduced to
a few pockets, originally extended along a narrow coastal belt from Bahia (o the state of Rio
Grande do Norte, and is known as the Zona da Mala (forest zone), Between the latter and the
bushland is the Agreste (dry rocky area of scarce vegetation). In the states of Maranhao and part
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of Piauf, there is a large transition area between the sertdp and the Amazon ecosystem, known
as the Zone of the Coconut Palm Groves or the Mid-North,

A little over 40 million people, almost one third of the Brazilian population, live
in the Northeast, 30% living in poverty or extreme poverty. The rainy season is relatively short
in the Sertap - two to three months in the Agreste and approximately five months in the Zona
da Mata. Droughts, which cannot always be anticipated because of their intermittent character,
represent a limiting factor, aggravated by an extremely concentrated structure of land ownership.

Farming in the Northeast, basically sugar cane, with the settlement of the Agresie
and the bushland, and is an example of extensive exploitation of the soil and manual labor force.
Population growth extended food crops into new areas. Land use was expanded to include large
scale cotton plantations, together with corn and beans. This strategy increased the number of
herds and new expansion of land occupation.

In the late-fifties, a development agency was set up for the Northeast that adopted
a strategy for combatting the drought, whercby prevailing water reservoir programmes were
replaced by irrigation projects. Irrigated farming, aimed at single crop production of produce
such as tomaloes and corn, became the link between small farmers and the agroindustries, thus
inaugurating a new phase in the agriculture of the Semi-Arid region, although confined to small

enclaves.
The intensification of the economy in the Semi-Arid Zone, led 10 a diversity of

anthropic effects. The natural vegetation was largely replaced by a farming and pasture system.
The soil is progressively losing its organic matter, and an accentuated process of erosion i
occurring. The latifundia are being consolidated, reinforcing the economic and political power
of landlords, and worsening the poverty situation of a large part of the population, Direct use
has considerably increased the pressure on the flora and fauna.

Significant portions of land have been abandoned, due to the exhaustion of soil
nutrients resulting from intensive land use, as well as the incipient erosion resulting from the
devastation of the plant cover. There is also an intense process of salinization, affecting some
25 to 30% of the soils.

Another serious problem in the irrigated areas is that of soil contamination by
pesticides, agpravated by the; planting of crops on the borders of reservoirs. The excess water
pumped for irrigation is drained, carrying chemical products, and resulting in water
contamination, and over the long-term, the obstruction of the resefvoir.

Commercial agriculture in the Semi-Arid region is an activity subordinated to

industry, whether as a consumer of products or as a supplier of raw materials. In this particular
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domain, public policies have been insufficient to provide adequate protection and coriservation
of the natural resources in the region.

Table II1.2 shows the area affected by man in the Northeast region, by state. In
a comparative study of satcllite data between 1984 and 1990, it was possible to assess the
considerable modifications under way. The data show that there was a reduction of native plant
cover from 1,002,915 square kilometers to 725,965 square kilometers. Due to climatic
conditions, and to the nature of the soils and the plant cover, the Northcast region, and
specifically the Polygon of Drought, is the Brazilian region most exposed to desertification. On
the World Desertification Map (1977), it was considered a risk arca, with degrees of risk
ranging from very high to moderate (Figure II1.2). ‘

Table M2 - Expansion of Settlement in the Northeast and Distribution by Sate

SPUCTRICATION TOTAL SETTLFED ARRA REMAINING NATIVE VEG.
ARBA Km® L] K L]
Expanaion of the Northeaal L5EAT 543,75 M 1,002,915 65
Siumtion - 1984 1548672 20,70 b1 777,963 7
Sitalion - 1990

Ao ' 27m nae

L} 5,289 19
Buba. 361,026 4371 2 646,650 a8
Ceard ) 143,006 12430 “ .68 16
Marsinbe 28,663 136,480 2 192,20 ]
Pamiba 36572 37.7% &1 18.603 -3
Femmmbnco . 98.281 51,106 1 47,175 4%
Pioal 250,9% 109,116 ) 141,818 s
Rio Orasde do Norte 53,055 20,089 57 956 [
Sergipe 21,99 13,206 7] 358 3%
I fiigation; Pieuf & Ceark 2,640 1395 il 1.244 47

Several studies have confirmed the existence of nuclei of desertification, where
the degradation of plant cover and soils are irreversible, appearing as small "deserts” within the
primitive ecosystem. These nuclei have their own dynamics, and tend to become more
accentuated and to spread to adjacent areas. 7

In Bahia, an area of 52.5 thousand square kilometers has been recorded, where
the vegetatibn is thinning out and the unprotected soil is showing indications of rapid eros.ion.
In the state of Pernambuco, the identified area corresponds to a polygon of approximately 25
thousand square kilometers, that is, 28% of the state. In Rio Grande do Norte, the unfavorable
climatic conditions of low rainfall (400 mm/year), combined with prospecting activities, make

the region one of the most ominous examples of desertification. In the state of Piauf, devastation

—_
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of the plant cover, consequent to large farming and livestock projects, started in the 1970°s, has
caused an intense process of erosion, which in turn causes a reduction in soil productivity, and

sedimentation of the main bodies of water.

3. The Cerrado

The cerrado, or woodland savannah, is a continuous area occupying approximately
25% of the entite area of Brazil, as shown in Figure I11.1, Its most important agrometeorological
feature is the temporal distribution of rainfall, which has two well defined seasons: one rainy,
lasting five 1o seven months during which 90% of the rainfall occurs; the other a dry season,
with sparse rainfalls, During the rainy season the occurrence of dry periods, popularly named
"short summers,” is frequent.

Almost 90% of the region’s soils have extremely low fertility and high acid
content and toxicity, due to the high concentration of aluminum. Most are deep and well
drained. There is no uniformity in the composition of the flora and fauna in tﬁe savannahs.

The low population density of this region prior to 1950 mcant that the impact ;f
hunting, extractive and farming activities was in a way localized, and restricted to certain
products. Goid and diamond prospecting are probably the most environment-impacting activities
over. the past two centuries. Hundreds of mines were spread about the hydrographic basins in
the savannah, resulting in the destruction of the riparian vegetation, destabilization of river
banks,” sedimentation of river beds and water contamination by mercury. The level of river
sedimentation was intense 1o the extent that it made mining impracticable in the downstream
areas of the first mines and exacerbated the problem of periedic flooding.

Human settlement during the past 40 years has sped up the process of impact in
the region, due to population growth. The population of the Mid-West region increased six-fold
between 1950 and 1990, growing to about 10 miliion inhabitants, with an average density of 6.4
persons per square kilometer. This increase was not only due to natural growth but was also the
result of intense migration, doubling the region’s relative participation in the national population
(from 3.3 to 6.9%). However, the population of the savannah regions is highly concentrated,
with 80% living in urban areas. !

The expansion of urban areas has caused great impact on the environment: the
opening of gravel pits; soil banks dipgings; scraped arcas; sand extraction areas; roads; cuttings

through hills, embankments and drains; cave-ins; further deforestation for firewood and clearings
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for construction and furnaces; increase of water consumption and the construction of dams for
water supply and power; increase in number of vehicles and the resulting sound pollution and
atmospheric pollution; and the gradually disfigured landscape and native biota resulting from the

expansion of areas occupied by exotic plants and animals.
The establishment of urban settlements in areas unsuitable for construction (with

deficient ;:lminage, outcropping rocks and soils susceptible to erosion, among other aspects) has
caused many urban sanitation and environmental problems, especially cave-ins with large loss
of soil and damage to buildings. Nonexistent or inadequate rainwater drainage in the region’s
cities has accelerated erosion caused by the intensity of rainfall in the summer. This damage has
taken place even where technical information was available to avoid such occurrences, as it did
in the Federal District. About two-thirds of the 52 large cave-ins mapped in the Federal District
are in urban areas or their vicinity, or along paved roads.

The damming of the main rivers of the highland region for the construction of
large reservoirs and hydroelectric plants is also part of this process of urbanization and
industrializ.ati(.)n. Among the environmental impacts of these dams, the most noteworthy arc the
destruction of embankment forests, bottom land, and falls and rapids, as well as the disruption
of the continuity of river systems resulting in the interruption of the piracema (*fish shoal”; the
penod when the shoals of fish go upstream to deposit their eggs).

In the industrial sector, the industries principally responsible for atmospheric
pollution in the savannah region are those involved in the transformation of non-metailic
minerals {especially cement and asbestos). Exlensive areas of the savannah have been destroyed
in the production of charcoal for the pig iton industry in Minas Gerais (and more recently in
Maranhiio): most of the woodiand savannahs and dense woodlands of Minas Geraig have already
disappeared, and the process is now spreading to the south of Piaui. In some municipalities in
the nertheast of Minas Gerais there were more than 20 thousahd charcoal furnaces operating in '
1970. Finally, many lime caverns have been destroyed for cement production and for the

obtention of agricultural lime in Minas Gerais and Goids.
Although land occupation associated with urbanization has caused environmental

impacts, the activities that have caused most changes in the region's environment are those of
fénning and livestock, both as results of the extent of planted areas and of productivity increase,
through mechanization, fertilizing and the use of selected crops. The loss-of fertilized soil has
been high, due to the lack of conservationist practices or the inadequate use of equipment.
This process is agéravated by a lack of knowledge of the potential and the limits

of the region by the populations originating from other regions of the country, the low
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proportion of conservation areas |:mder government control, the lack of an efficient forest
expansion or regulation system, the lack of territorial organization based on the ecological
potential and limitations, and the existence of policies and incentives conflicting with the
preservation of the sustainability of economic use of resources.

The region has undergone a large influx of mechanization, but in some situations
decreasing productivity and increasing production costs have been noted, as a result of
-environmental degradation. Often, the origin of these problems is easy to detect, such as
inadequate management, with practices that cause excessive compacting of the soil or'thc
reduction of organic material content. Single crop cultivation or crop rotation that favors higher
incidence of disease, pests and weeds may also be cited, in addition to indiscriminate forest
clearing, inadequate location of dams, and use of soil that is improper for cultivation, among
other factors.

By 1985, the savannah region was intensely affected by human occupation, with
'paslure land, annual crops, permanent crops, dammed areas, urban areas and seriously degraded
areas. A recent study bascd on remote sensing reveals that 33.6% of the Central-Western region
has been strongly altered by human activity. Table II1.3 presents an estimate of the settled areas
of the Savannah, by type of land use. .
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4. The Atlantic Forest

The Aflantic Forest, covering about 1 million square kilometers, extends almost
along the entire Brazilian coast. The tropical rain forests that covered ‘this immense belt are now
reduced to 4% of the primary cover. ‘

Of the original continuous forest mass there is practically no remaining forest
above the Baia de Tados os Santos in the state of Bahia. The remaining small forest groups in
the area are repositorics' of a genetic bank of inestimable value. In the south of Bahia some
larger masses of primary forest are still visible. ‘Besides these areas, the existence of about 500
thousand hectares of forests sheltering cacao plantations, in the cacao producing region, is of
great significance, Although predominantly despoiled of the jacaranda trecs-and other more
valuable specics, this original plant cover, which provides natural shade for the cacao
plantations, is a forest system of major imponancé that, besides producing wealth.through cacao
production, offers a peculiar situation in Brazilian agriculture from the environmental point of

view. :
Between Porto Seguro and the mouth of the Doce River in the state of Espirito

Santo, slightly removed from the coast, rock formations appear and in some places provide some
of the country’s most beautiful scenery. The series of sugar loaf mountains that are features of
this region, have given protection to some remaining forests because of their steepness. There
is also a remaining section of considerable size along the coastal belt, which continues t‘o be
attacked by charcoal producers, fumber interests and other destructive agents. The lower, more
fertile soils that make up the greater part of this area have been almost completely cleared, even
along the streams.

To the south of the Rio Doce, the Mantiqueira mountain chain, starts on the
border between Espirito Santo and Minas Gerais. A sequence of coastal ridges also begins here;
these include the Serra do Mar (Ocean Range) and the Serra Geral (General Range), reaching
to the north of the state of Rio Grande do Sul. These coastal ranges, on account of their
sleepness, are essential to the preservation of the largest part of what remains of the Atlantic

Forest.
The Mantiqueira Range areas nearest to the coast in Espirito Santo, have a

reasonable amount of remaining forest, both primary and secondary, interlaced with small farms.
This model repeals itself in various sections along the range, extending beyond the dense growth
of Itatiaia, situated on the border between Rio dc Janeiro, Minas Gerais and Sio Paulo, This -

dense forest still preserves a fair amount of continuous high forest growth,



To the north of the state of Rio de Janeiro, near the mouth of the Paraiba do Sul
River, the Serra do Mar begins, marking the origin of a continuous stretch of primall-y and
secondary woods that extend to its end, in the north of the state of Santa Catarina, interrupted
only in some pléces by older settlements or crossed by roads. 7

The Serra do Mar is followed by the Serra Geral. The forest mass continues on
this range without interruption to the north of the state of Rio Grande do Sul. This large stretch
of forest, about 1,500 kilometers long, represents the most important forest mass in this
ecosystem.

To the interior of the Southeastern region, almost nothing remains of the forest,

. which once reached up to the banks of the Parani River,.except for a few examples on the
slopes of small ranges or in a few official reserves.

The current state of devastation of the rain forests within the Atlantic Forest is
..the result of almost five centuries of colonization and agricultural expansion and of the Brazilian
network of cities. Throughout its histdry, the region has undergone the effects of various cycles
of the country’s economic development, such as that of sugar cane, gold, coffee, and now the
modernization of agriculture and industrialization. .

The example 6f~£ag;tz@§ﬂ wood, which lent its name to the country, and was -
exploited until its near extinction by the Portuguese, Spanish, French and Dutch, reflects the
firmly rooted predatory nature of the re]ationshiﬁ) between man and the Atlantic Fbrést.

More recently, the destruction c;f the plant cover is a consequence of the
incentives for introducing the paper industry. Valuable timber has been exported to the country’s
industrial complexes, 10 Europe and.to North Amén'ca. In addition, cﬁarcoa] has become an
important source of energy for the steel industry.

The destruction of the forest threatens iﬁnumerab]e species of plants and animals,

among which the most significant are indicated in Table I11.4.



Table III.4 - Endangered Species

Primates
Brachyteles arachnoides Spider monkey
Callicebus personatus Marmoset or ‘titi monkey
callithrix flaviceps Saki .
Leontopithecus rosalia _ Mico Ledo Dourado (a)
Leontopithecus chysometas Mico LefSoc da Cara Dourada (b)
Leontopithecus chrysopygus Mico Ledo Preto (c}
Leontopithecus caissara ' Mico Ledo da Cara Preta (d)
Cebus appela xanthgsthernus Macaco Prego (e)
NOTES: (a} (b) (e} (d) - types of Capuchin Monkeys

{e} Capuchin Monkey

Birds
Tinamus solitaris pernambuceusis Macuce do Nordeste (a)
Mitu m. mitun Mutum do Nordeste (b)
Crax Blumenbachil : Mutum-do Sudeste (c)
Neomorphus geoffrogi dulcis | Jacu Estalo or Jacutagquara(d
Pipile jacutinga Jacutinga (e)
Amazona brasiliensis Papagaio da cara roxa (f)
Amazona petrei Papagaio chardo (g)
Amazona rhedo corytha Papagaio chaua (h)
Amazona vinacea Papagaio curraleire (1)
NOTES: {a) Northeastern Tinamous (£) (R) (i) - types of
{b) Northeastern Curassow Brazilian parrots
{c) Southeastern Curassow {g) Pretre’s Parrot

{d) a kind of Motmot
{e) the Black Fronted Piping Guam
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5. The Southern Plains

) The plains in the Southern region of Brazil are generally called pampas, a term
of Indigenous origin meaning "plain region.” Strictly speaking, however, this term applies to
only one type of terrain, most.ly found in the south of the state of Rio Grande do Sul, on the
borders with Uruguay and Argentina, 4

Other types, known as the high plains, are found in trapsition_ areas where
Brazilian pines predominate. In still other areas, rough terrain similar 1o the savannah is found.

The plains, in general, appear to be edaphic and non-climatic formations. Pasture
land and burning practices do not permit the flourishing of bush vegetation, as is observed in
various sections of the Southern Plain. ‘ ‘

The geomorphological region of the Campanha highlands, the largest extension
of plains in Rio Grande do Sul, is the western and southernmost portion of the morphostructural
predominance of basins and scdimentary covers. In the areas of contact with the Botucatu
arenite, dark red podzolic soil is present, mainly in the southwest of Quarai and the south and
southeast of Alegrete, where the prbccss of decertification has been observed. In general, these
soils have low natural fertility and are very susceptible to erosion.

At first sight, the field vegetation shows apparent uniformity, with a low
herbacecous cover on the more levelled heights, although sparse and poor in species, becoming

~more dense and rich on the slopes. Grasses and leguminous plants generally predominate. .

The Cqmpanha is a beef-cattle breeding region. The techniques used, however,
are not adequate to the conditions * presented by this type of terrain, considering that the
consequences of burning practices are not yet fully understood. Most of the pasture land is used
without regard to recovery and maintenance of vegetation. Tﬁe natural fields in Rio Grande do
Sul are generally exploited through a system of continuous and extensive pasture feeding,
alternating between periods of low pasture use at times that are most favorable for grass growth,
and high use during unfavoerable periods. The use of burning is common, to eliminate unwanted
growth and to avoid what is known as “"thickening” of the fields after winter, common on the
high plains, . ,

Fertilizer is rarely used on the low fertility soils, where a notable reduction of
good quality forage species may be observed; this process is aggravated by excessive trampling

by cattle.
Other important economic activities are the cultivation of rice, corn, wheat and

soybeans, often in association with cattle and sheep raising. In the Uruguay highlands and in the
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middle highlands the expansion of soybean and wheat crops has contributed to the disappearance
of the plains and the clearing of forests. Currently, these two crops occupy almost the entire
area, causing a gradual reduction of soil fertility, a process which gives way to erosion, soil
compacting and the loss of organic material.

The deterioration and exposure of sandy soils following the destruction of field
vegetation through overuse of pasture land, and/or by inadequate farming practices, favor the
spread of erosion by rain, and the formation of ravines. The continuous deposit of sediments
carried by flash floods in these depressions causes cave-ins in the pastures,l and leads to the
appearance of sandy- patches, called decertification nuclei. Avéilable data indicate areas of

deccrtification covering almost 3.600 hectares.

6. The Brazilian Pine Forest

The Mala de Araucarias (Brazilian Pine Forest) spreads over the basalt highlands
originating from the lava flow in the Southern Brazilian highlands, and is characterized by the
presence of the Brazilian pine - Araucana angustifolia. This dense forcsf.is found in the Southern
states, with scattered enclaves in other areas of the Southeastern region. Its western limit is a
small marginal strip ét the extreme northeast of Argentina.

The Mata de Araucdrias extends over approximately 400 thousand sguare
kilometers. However, only about one-fourth was originally cavered by dense pine forests. The
rest of this space is occupicd by transitions between forests and open plains, and plain enclaves
with pine trees and Atlantic Forest treés forming vegetation ecotones.

The intense and uncontrolled exploitation of timber, which began in the Brazilian
Pine highlands with German and Italian colonization, brought about a gradual expansion of
agriculture. The Brazilian pine was used for building houses and furniture. With the advance of
colonization and farming, giant pines were cut down and burned to clear the way for corn and
wheat crops, and vineyards, Later, pine lumber was exported in a veritable "exploitation race”
that reached its culminating point between 1920 and 1960 in the three southern' states of Brazil,
and led to the large scarcity of natural reserves.

Around 1900, native forests were estimated at 16.07 million hectares,
corresponding to 83.4% of the total area of the states of Santa Catarina and Parand. In 1950,
the total was no more than 7.8 million hectares, less than half the original surface. By 1970, the

native cover had fallen below 20%. ’ \
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Protection of the Brazilian Pine Forest is nbw supported through four indireét use
conservation units (230 thousand hectares), eight national forests (14 thousand hectares) and ﬁ\;e
state conservation units. More than half the species are confined to these units.

In Rio Grande do Sul, especially between 1960 and 1970, exotic arboreal species
were introduced in areas already degraded, or simply to replace the native forest or other
original formations, resutting in single crops that totally transformed the areas, altering the ﬂ01.'a
and fauna. ' .

Temperate climate fruit orchards are taking over the native fields and forests. In
the vicinity of farms, stretches of forests suffering from selective extractivism are common, now
directed towards piné and other remaining valuable timber of lesser hight. These are

regeneration-potential areas and merit special attention,
7. The Pantanal of Mato Grosso

The Panianal (fowlands) of Mato Grosso constitutes the largest continuous
extension of wetlands on the planet. Tts geographical location is of particular relevance since it
is the link between the Central Brazilian savannah, the Chaco of Bolivia and the Amazon region
to the north, being approximately coterminous with the Upper Paraguay Basin.

The Pantanal functions as a large reservoir, with a difference of up to five months
between the outflow and inflow. In the summer, floods last from November to March in the
north and from May to August in the south, in the latter case under the regulating influence of

the Pantanal.
" The soil, in general, has its limitations for crop raising, In the low areas,

hydromorphic laterites and plain soils predominate, as well as several other classes, all flood-
prone to a greater or lesser degree and of low fertility. There do exist some favorable situations
in the highlands, though soils with various limitations for agriculture predominate there as well,
mostly due to poor fertility, topography and lack of water.

As a transitional area, the Pantanal region displays a mosaic of ecosystems, a
resemblance to the savannahs, and to a certain degree to the Amazon forest, aside from aquatic
and semi-aguatic ecosystems, which are interdependent to a greater or lesser extent. The
highlands of the upper basin are formed by escarpments and eroded highlands locally known as
ranges. They are covered by predominantly open vegetation, such as clear fields, partially
covered fields, grass savannahs and woodland savannahs, mainly dominated by edaphic and

climatic factors, and also by rain forests, an extension of the Amazon ecosystem.
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The swampland, which is the Pantanal strictly speaking, is one of the most
important humid areas of South America. Here there are low, medium and high swampland with
generalized and prolonged flooding. This environment, which is periodically flooded, has high
biological productivity, and great density and diversity of fauna. .

According to archeological research, the area was settled approximately ten
thoﬁsand years ago by Indigenl.:ms groups.. Economic activities in the Pantanal started with the
conquest and annihilation of the Guato and Guaicuru Indians by explorers. Livestock was
introduced on the swampland, and is still the single stable economic activity. From a
macroeconomic point of view, the swamplands played an important part in supplying meat to
other states in the past. However, this activity is now in decline. . i

The process of frontier expansion, which occurred mostly after 1970, was the
primary cause of demographic growth in the Brazilian Central-West region. The region of the
Pantanal plain, with its landholding structure of extensive cattle raising properties in flood areas,
did not accompany the process of population growth characteristic of Pantanal towns. In the
highlands, however, urban growth accelerated. As with all the cities that expanded or appeared
at that time, those of Mato Grosso and- Mato Grosso do Sul did not have, or have yet, adequate
infrastructure that would minimize the environmental impact of accelerated growth, caused
mainly bylthe discharging of residential or industrial sewage into the waterways of the basin.
This type of pollution has direct ‘repercussions on the Pantanal plain, which receives the
sediments and residucs from the high regions.

The same frontier expansion process was responsible for the use of savannahs for
livestock, which caused the clearing of vast areas of the highlands and the introduction of
soybean and rice crops, aside from pasture Jand. The inadequate management of these crops has
caused, among other things, snil-erosion, thus significantly adding to the sedimentation of
several rivers. Morcover, it has exacerbated the problems of contamination of various rivers with
biocides and fertilizers.

The presence of gold and diamonds in the lowlands of Cuiabd and near the
sources of the Paraguay and Sdo Louren¢o Rivers has attracted thousands of prospectors. Their
activity causes washouts and is detrimental to the biological productivity of rivers and streams,

besides contaminating them with mercury,
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8. Coastal and insular ecosystems

The Brazilian coastline extends for 7,367 kilometers, between the Oiapoque River
(4 52'45"N) and the Chuf stream (33 45°10"S). The variety of ecosystemis is immense. There
are dunes, coral reefs, rocky shores, bays, estuaries, swampland, céasta] mountains and shoals.
Although constantly recurring and apparently homogeneous, many of them, such as the beaches,
shoals, lagoons and mangroves, have specific flora and fauna features associated with the

different origins of the environments along the coastline,
The diversity of Brazilian coastal areas, cover the entire range of coastal

ecosystem sui)strata, can be subdivided into oceanographic, climatic and continental elements.
Figure TII.4 provides a synthesis of the five major groups of shorelines, according to these
physical elemerits. The biotic features associated with these types of substrata may be seen in
Figure 1iL.5. ' o

The Amazon or equatorial shoreline is characterized by the occurrence of
mangroves. Along the northeast or barrier section there is a predominance 6f mangrove, sand
bank vegetation and marshlands ecosystems. A]ohg the eastern section of the coastline there are -
mangroves in a state of degradation, aside from coral reefs and arenite barriers that have good .
biological productivity. Along the southeastern or crystalline escarpment coastal area, the
mangrove, shoals, Jagoons and rocky coastline ecoSystems predominate. The southern or
subtropical Brazilian coastline is marked by the occurrence of marshes that are important
wetlands abounding in avifauna.

There are three basic types of islands along the Brazilian coastline, Most of them
are the result of coastal washout, therefore an extension of the shore relief, Islands that are
basically crystai formations of washed out parts of the Serra do Mar are found by the hundreds
along the crystalline escarpment shore, Sedimentary islands of low altitude are found along the
Amazon shore and are the result of deposits of croded material carried away by the strong

current. . .
A third type is made Up of the oceanic islands, resulting from volcanic actions and

rising from the depths of the Atlantic, such as Fernando de Noronha island and the Rocas Atoll,
that are entirely separated from the Brazilian continental relief, Along the southern shore of
Bahia are found coral reefs and volcanic islands that form the Abrolhos Archlpe]ago part of
which includes the Abrolhos National Park.

The insular ecosystems arc replicas, on a smaller scale, of what occurs along the

shorcline. There is an immense and varied Brazilian mesographic complex, which plays an
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FIGURE 1IT.4
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important role in the maintenance of marine bird populations, serving as they do as nesting and
reproduction sites. '

In waters within Brazilian jurisdiction, it is estimated that there are presently about
50 species of whales. The whaling industry in Brazil, which brought few economic benefits and
threatened the extinction of notable species that ‘were little known to scientists, has been
vigorously attacked by c¢ivil groups since the 1970’s, in a movement that by then had become
worldwide. _

In 1985, Brazil adhered to the moratorium on whaling, and this is still in force
today, as determined by the International Whaling Commission. In 1987, the killing, capture or
miolesting of any whale was prohibited within Brazilian waters. This ptohibition consolidated the
view that whales are a resource to be indirectly exploited, and that they have ecological,
scientific and cven touristic value that surpasses their use as a source of animal by-products.
Currently, Brazil is faced with the problem of the accidental capture of small cetaceous species
(dolphins) in fishing ncts. _

The coast]iné concentrates more than half the Brazilian population and a large
portion of the country's economic ‘activity. The coastal ecosystems thus find themselves
submiticd to violent pressures. Among the 17 Brazi]iah states that have a coastling, 14 have
coastal capital cities. Sdo Paulo, one of the few exceptions, has intensive exchanges with the
coast, where a network of different industrial (Cubatio) and port related (Santos) activities take

place, as well as tourisiz.

The main vectors of use/occupation of the Brazilian coast may be summarized as
follows: '

Growing level of uncontrolled urban expansion and real estate development,
privatizing of beaches, disposal of effluent and waste - factors that increase as
the population and economic activity expand,

. Salt production, fishing and agriculture - the oldest economic activities;

- The improvement/expansion of coastal transportation corridors, linking major
urban centers with small towns and beaches where tourism predominates;

. Industrial activity, notably due to the impact of industrial districts and
specialized complexes (petrochemical and chlorochemical);

. Port activity and the proliferation of specialized maritime terminals;

. Mining, whether on dry land or in the ocean, for offshore oil, natural gas

drilling, rock salt and coal mining.
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- The sites where these activities are Jocated are as follows:
. Bays, promontories, beaches, nlets, islands and other rocky formations, which

provide shelter for installations involved in typical coastal activities; -
. Coastal lowlands, which house most of the Brazilian coastal population; -
. The continental platform, which during the last quarter of this century has
supported not only fishing but exploration and drilling for oil and natural gas.
As a result of the process of usefsettlement of these areas, the following
ecosystem components may be highlighted as the object of direct and indirect environmental

impact:
. Coral reefs and istands where there has been degradation of imporiant genetic

banks; ‘
. Coastal plant cover (mangrov'res, Atlantic forest, coconut groves, cove forests,
etc.), which suffered loss of inherent ecological and economic potential, and

a reduction in the capacity to réplace the stock of various species;
. Copastal bodies of water, which are sedimented and contaminated as a result of

erosion and the discharging-of toxic substances and high amounts of organic
waste, to the detriment of their use for bathing and of the food balance cycle

for fish, due to the bicaccumulation of heavy metals.
The cultural heritage and traditional lifestyles are also affected by the elimination

of historical, artistic and scenic features, with the impoverishment of many different
manifestations of Brazilian' coastal culture. .

A large part of the problems involving degradation of coastal resources is
associated with the large metropolitan concentrations of industries and ports. The specialized
maritime terminals and their movement of high risk and toxic cargos have an imﬁoﬂam impact.
The occurrence of accidents involving oil spills; for example, has been recorded in scveral

states. :
The use of firewood as fuel on the outskirts of the large urban areas, mostly by

small industries such as ceramic factories, bakeries and tanneries, accounts for a good part of

the pressure brought to bear on the remaining coastal plant cover.
The process of urban conglomeration along kilometers of beaches has been

detected, with a growing development of beachfront lots and real estate speculation. Many of
these developments include ponds and marshes.
The elimination of plant growth that held together sand duncs, the clearing of

extensive mangroves and the discharging of sewage and solid waste into bodies of water have
given rise to innumerable environmental problems, which not cnly tend to neutralize the

dynamics of ecosystems, but threaten the very survival of the tourist trade.
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Although not as widespread as urban expansion, coal mining and oil drilling are.
mainly responsible for the appearance of environmental deterioration and accidental pollution.
To a lesser degree, but by no means neglectable, is the extraction of monazitic sand and rock
salt, which are also responsible for causing considerable damage to the quality of surrounding
areas.

Due to the gravity of the physical-chemical alierations in the bodies of water
caused by mining effluents, and to scenic and cultural degradation, coal mining along the
southern coast has been the object of special attention. The coal reserves in the state of Santa
Catarina will sustain mining for many years, which makes the known impacts today a smail part
of fhe long-term problem, It must be considered, furthermore, that the region contains almast

the entire coal reserves of Brazil,

Guanabara Bay

The Guanabara Bay, with a surface area of approximately 4
thousand square kilometers, encloses a large part of the Rio de Janeiro
metropolitan region, about 35 rivers of major importance and 44 square
kilometers of islands, with a perimeter of 131 kilometers and a volume of water
of 2 biltion cubic meters. Of the original plant cover, which was characterized by
a sand bar barrier and by a strip of mangroves surrounding practically the entire
bay, there remains today only a 40 kilometer stretch of mangroves of irregular
width.

Thc pressure brought o bear by uncontrolled urban growth, by
high population density and by industrial complexes without the needed support
of investment in infrastructure seriously interferes with the potential uses of the
bay's water resources, besides causing damage to the economy and to the health
of the population.

The basin of Guanabara Bay contains the second largest industrial
complex in the country, with about six thousand industrial plants, which are
responsible for about 25% of the organic water pollution and almost the entire
amount of heavy metal pollution. There are, moreover, two commercial ports
(Rio and Niterdi), oil terminals and about 2 thousand service posts, besides 32
shipyards, which contribute with 33% of the total discharge of oil.

The population, estimated at 8.7 million in 1989, pours 406 metric
tons a day of untreated sewage into the waters of the bay. There are also several
refuse dumps, prominent among which is the Duque de Caxias metropolitan
landfill, in the Fluminense sector, built on top of a mangrove arca, which takes
in a daily amount of 5,500 metric tons of waste.

Direct consequences of this set of pressures include the followmg
a 90% decline in commercial fishing over the past twenty years; increasing
sedimentation of the water, reaching rates of about 81 e¢m/100 years;. the
progressive destruction of the mangroves; degradation of the quality of the bay
water; and the apgravation of erosion and flooding resulting from the forest
clearing activities in the basin, mainly in its steeper areas,
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9, Fish resources

At the beginning of 1980, fish prodﬁction totalled about 200 thousand metric tons,
providing the third largest source of animal protein. Now, production is stabilized at'this figure
and -has even shown some significant decline. A

Along the coastline, Brazil has a vast amount of fish resources from tropical,
semitropical and semi-temperale waters, although, for the mosi part, biomass potential is limited.
The economic value on international markets and for domestic supply is significant, however.

The major resources of economic and food importance now being exploited along
the coast are shrimp, lobster, sardines, piramutaba, porgy, tuna and deep water fish. The levels
of fishery potential of the coastal macro-regions are shown in Table II1.5,

Studies carried out in the late sixties have shown estimates of the sustainable
fishery potential of the Brazilian coast to be of the order of 1.4 to 1.7 million metric tons. This,
however, is preliminary information, and applies to areas up toa depth of 200 meters. Of this
estimate of potential in the maritime and estuary waters, about 900 thousand tons would
correspond 10 pelagic resources and between 500 and 800 thousand to deep water fish.

Pollution and degradation of important ecosystems along the coast, and of
~ nationwide estuaries, responsible for food production and for the larval and juvenile growth of
fish resources, indicate a marked reduction in stocks. . ‘

The country’s fishery management lacks reliable statistics and scientific
procedures, besides being strongly pressured by the productive sector. Research is isolated and
disorganized, conducted independently at the initiative of various institutions in the country, with
scattered efforts, and often purcly academic. The nonexistence of training courses or fishery
schools at the high school level, and the low quality of manual labor, are inhibiting factors for
the development of fishing.

The stage of Brazilian aguaculture is still underdeveloped compared to that of
Asian countries, which are responsible for 80% of world production. Brazil accounts for only

3% of the world's annual fishing production.
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10. Water resources

Brazil has six major watersheds and five sets of minor basins flowing to the sea.
Within this context there is a wide diversity of sitvations, with an abundance of water in the
Northern and Ceniral-Western regions and a scarcity in the Northeast, as well as in some
developed states such as Rio de Janeiro and Sdo Pavlo. X

The demographic and economic growth of the country over the past 30 years has
led to the use of waler resources beyond their support capacity, both in quantity and quality. It
may be stated that serious water management problems are caused mainly by the uncontrolled
expansion of urban centers and the limited availability of water resources. Table IIL.6 shows a
variety of situations, with abundance of water resources in the North and Center-West and
scarcity in the Northeast and Southeast, where the greater concentration of demand is found, as
well as in the Southern region.

Although punctual water pollution associated with the lack of basic sanitation is
significant, it acts in conjunction with diffuse pollution caused by problems of pesticide
contamination, heavy metals, toxic wastes and fertilizers, especially in the Southern and
Southeastern states.

Paradoxically, however, the emerging problem of heavy metal pollution occurs at a great
distance from the more developed sections of the country. In the mines of the Amazon region,
thousands of miners use mercury for the extraction of fine gold deposited in the river beds.
About 55% of the mercury used during amalgamation goes into the atmosphere, with the rest
being thrown into the water in metal form. The presence of this metal in the muscle tissue of
fish in the regions near the mines shows concentrations of 10 to 20 times that o? fish in locations
where gold mining is not practiced.

water depollution is not merely a technical problem, as there are methods for
purifying effluents of almost any kind. The problem is also an economic and social one, since
available funds are insufficient for the introduction of purification systems for liguid effluents
using available technology. The alternative solution has been the development of socio-
cconomically appropriate technologies such as ascending flow biodigestors, biological filters,

oxidation ponds and the utilization of filtering soils for rice cultivation.

With respect to underground water, Brazilian aquifer formations correspond to
the sedimentary deposits that cover about 3.2 million square kilometers of the country. In Figure
I11.6 the average potential of underground water is indicated, and Tabie 1II,7 shows the water

reserves for the major underground aquifers in the country.
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Deep wells supply important cities such as state capitals in the Northeast and
several cities and industries in the South and Southeast. In the urban centers and more important
industrial centers, such as Sao Paulo, underground water is an important complement to the
public water systems supplied by surface water.

The reasons for using underground water for fresh water supply are its excellent
quality, which makes it possible to dispense with the conventional treatment given to surface
water, and the lower cost for obtaining it as compared again to surface water. However, the lack
of specific legislation regulating the drilling of wells and the extraction of water in regions where
demand is high, as in large urban and industnal center.?, has caused a lowering of the water level
and poilution, consequent to the lack of sanitary protection of the wells and the inadequate
disposal of urban and industrial solid residues.,

Because of the features of its soil and its climatc, Brazil presents a high potential
for water erosion. Added to this feature is the action of man in the rural arcas, where intensive
agriculture has not yet adopted suitable methods, and in urban areas, where settiements are
established without soil protection. The current loss estimate is 1 billion tons per year. This
runoff material, when deposited in the waterways, causes difficulties in water supply systems
and loss of storage capacity in reservoirs. Besides, the most fertile soil is lost. Adoptmg
a territorial division by macro-region, Tables HI.8 to III.12 summarize the set of anthropic

pressures on the hydric ecosystems and basins, by agent, location and extent of degradation.
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Table III.7 - Brazilian Reserves of Subterranean Wataer
Aquiferous Domain Area Main Aquiferous Volume
(1,000Km?) System In Stock
(K’
Faulted Pre-Cambrian
Rocks 600 Faulted zones 80
Alterated Pre-Canmbrian Bad Water and Faults
Rocks 4,000 10,000
Sedimentary Basin of
Amazonas 1,300 Tertiary Deposits 32,500
Sedimentary Basin of
Maranhac 700 Fm Corda-Grajad 17,500
Fm Sambaiba
Fm Poti-Piaui
Fm Cabegas
Fm Serra Grande
Potiguar
Sedimentary Basin 23 Gr Barreiras 230
Fm Jandaira
Gr Agu-Beberibe
Sedimentary Basin of
Alagoas-Sergipe 10 Gr Barreiras 100
Fm Marituba
Sedimentary Basin of
Bahia 56 Fm Marinzal 840
Fm Sdo Sebhastido
Sedimentary Basin of
Parané 1,000 Gr Baur( 50,000
Fm Serra Geral
Fm Botucat(
Fm Pirambocia
Surface Deposits 823 Alluvions and Dunes 411
TOTAL 8,512 TOTAL 111,661

Source: Rebougas, 1988
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Table 111.§

General Tabte of Main Environmental Impacts - Northern Region

Activities of Greatest Ares of Decurcnce Type of Degradation
Potenial Environmenzal lmpast
Gold prospecting Ronddnia - Siliing and crosion of walercourses
Park . - Water pollution, turbidity and heavy metals increase
Amapd - Formation of populstion centers wilh scrious social
Amazonse problems.
Several sub-basing of the Amazon, - Landscaps degradarion
Tepajhs 10 Madeirs rivers - Aquatic life degradation with scrious direct comsequences
for fishing and population
Indusirial mining: manganese, cagsiterite, Amapd - Landscape degradation
copper, bauxil, ¢le. Amazonas - Water polhviion aad silting
Paré - Cargjéy - Sierilization of large areay
Rond3nis - Social and economic impacis
Extenaive agricultural and cattle mising The entire Amazon region ntar - Fores? buming, destruction of flora snd fauna (firc sccn
(herge apricuttural and livestock prajecin) highwrys and big cities by astronsuls)
- Contamination of siver courses by toxic pesticides
«  Eronion and silting of watercourss
+ Denruction of aative productive areas: extrative rescrves
Large hidroelectic plants Balbina (Amazanag} - Cultural impacts: native papulation
- Socio-cconnmic impaet
- Flooting of foresi and agricultural areas, setllements, ¢12,
- Impast on flora, fauna and adjacent eooxysients
Pig iron industries Pard - Demand tor chercos] from native fores: deforestation of
Great Carajés Programme the Anuroa forest -
- Energy export al low price and high errvircnmental cost
- Water, air and soil pollution
Industrisl centers and [srpe industrien [rndustrint Center in Manaus (AM): - Air, water and il polhition
Free zore - Formation of toxic residues
- Conflict with urben eentery
Censinxctien of e Tranasmazon Highway Axin of the highway and + Larpe migeations and exodus
interconnections . - Destruction of native cullure
- Large Garming and catile ruising projects
- Large buemings
- Expanding mining 5
- Propapation of endemic discascs
- Demogrsphic boom and ils comscquenccs
Predatory hunting and fishing The emtire Armazon are, near highway - Extinction of squatic 4 and & of turtle and
and big citica fish population in the Amazon Basin
- Drustic reduction of animal populstion of tic and
ccological value
Ahsminumm lndustry Be¥m (Pard) - Awmosphere pollution
- Marine pollulion
- Indirect impacis due to enormous demand for electric
power
Vertiginous populstion growih (d i Rendbni - Serious social probk population T
migration) Muzaus (Amazonas) up to 40% between 1970 and 1980
Belém (Pari) +  Disosdered land pation, with weriout i
Amapd for nalural resoxrces

118




Table ITL$

General Table of Muin Environmental Impacis - Northeast Region

Activities of Greatest
Potential Environmentat Lmpact

Ares of Decurrence

Type of Degradalion

Sugar and alcobol agro-industeics

Pernambuco

Paraiba

Rio Granide do Noris
Alaposs

Usually they are in the most fentile agrasian arcas - Zona
da Mata, competing with food crops causing rural exodus
Extensive menoculure areas of migar cane - dedroys the
mative vegeuation

Pollution of intecior and ¢coasu! waters problams

Soil exhaustion ead g Inats
Landholding concentration - large groups

Industry cemters and/or large industries

Bahia: Camagari Petcochemical Cenler,
Arat Indumnial Center
Secgipe: Nivro Fend? and Petromisa

_Alagoas: Maceid Chelochemical

Cenler, Sagema Complex
Maranho: Aluminum Indusiry

Alr, water and soil polluiicn
Threatens coaM eCOSYHETYS - MANZEOves and swamps
Conllict Indusry x Tourism x Fishing % Leisura

Disordercd urban expansion in natu,

The entire Northean, mainly the

Degradation of coaste] ecosysems, beaches, duncs and

line areas and real peculat regions located near the coasal MANgrOves
capitaly, &t the Parnaiba Beach resont «  Landscape degradation
and in Placi - Megative impact io such ay tovsism
and fishing
Port Activilics Porio d¢ Suipe, Capibaribc-PE - Polhuicn of coasial waters
Natal-RN - Impast on urban sreas
Luiz Correla and Pamadha - Plau{ - Risk of eccidents
ALCOA fishing terminsl, tagui port - - Aimosphere pollution
S&o Luis do Maraphie
Musuripe-CE
Salvador, Amtd, Oheus-BA
Excexsive fishing The entire coant, muialy in the slates - Exhaustion of fishery docks, mainty ia lagoons, and

of Ceard

better priced fishes

Ecologic imkalance of marine biota
Negalive impacis: soci ic nrd cultural (PR whale
fishing (Prehibied)

Large lendholding

Maranhiio

Pisui

Rio Grande do Nene
Paraiha

Bahia

‘

Dreforesintion of native vepelation

Pesticides pulverization by sirpl o ive uae
Cantrol of natural rexources by large economic groups,
auch an water resourced, dams, fenike 2oil {Zooa Za Matw)

Carcini culiere, fizh broeding and sali mines

Ric Grande do None
Pareiha

Muranhdo
Pemambuco

Destruction of marshlands (landfilling, road consruction,
druining)

Contentration of great arcas under tha ownership of few
companics (coansl fandholding)

Impact on marine life and fishing

Sizel industrica, brick factories and other
indusiries thet use charcoal as fuel and
exploil pative vegetalion rew-material

Rio Graade do None: Serra das
Formigas

Feeling of native vegetation for firewood and charsoal
Desertification of the Semi-And

Rurs] exodus for capitals of coas cities in the Northeast,
Southeat and currently to the North, increasing social,
economic and ecologic conflicta

Praspecting and cxploilstion af fassil, oil
and natural gas fucls

Rio Grandds @0 Norne: in Lecea firouw,
Maxsord snd Allo Rodrigues

Contaminatios of groundwater
Centamination of landwaler
Deforeatation of natieal arcas power
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General Table of the Main Envi

Table [L1L

) Impacts - S

Activities of Greasam Potereial
Brviromaenal Impeets

Aces of Qecurence

Type of Degradation

Mechanized agricuttre, high wtion of
posticiden and monocuhure

- States: Purand
Ssnla Culerina
Rio Grande do Sul

Cleating of senwining foreats

Land compacting

S0il erosion

Sail conlamination by toxic pesticides
Ecokogical imbalance - pests

- Silling of rivers
Slaughter housts and Urnerien Rio Grande do Sul - Waler pollution - damege Lo agustic lifs
“Thermoclecisic plant Candints (Rio Grande do Sul) - Polltion of tho stmosphere
Extraction of mincral coal «  Sunts Catarina: szverat municiplaities in the - Waler pollution

south of that sate
- Rio Gmnde do Sul; the following mines:

Visual pollistion - landscepe degradation
+  Destruclion of nateral areas

. Charquesdan - Degrdation of large wrces, which become
. Candicta uacless
. Leio - Damage to agricultum.
.t
. Recreio
Disorderly occupation of the coant aad ucdan Along the coasiline - Pollution of agriculire

cxpantion

- Destruclion of astural coadl scorywems

- Landscape degradalion

- Socio-economic damages - keisuce, tourism and
fishing

Indusirial cenlers - Jeinvillc and Blumenau (8C) - Air pollution
Anuciria (PR} - Domestic and coasia| water pallution
Canoan {RS) +  Pollution by solid residucs - inert and toxic
Rio Grande (RS} waARe
- ‘Trwnfo {RS) - Socio-economic problems - conflici between
- Pora Alegre agricubtursl use, tourinm and housing
- 5S¢ Leopaldo
Port activilics - Astoaina (PR) - Cosstal water polhution
+  Parrugud (PR) - Puollvtion of the strmoephere
- hajal (8C) ~  impact on urban eovironmen - confliet with
- Imbituba [SC) urban development and tourism
- Lagona {(5C) - Geaerstion of hazardoua solid residues
- Rio Grande (RS) - Risk of sccidents
- Poro Alegce (RS)
- Tmowndais (RS)
- Charquadas (RS)
Indusiries using wond as rw material in all cates - Desiruction of native forens

Ecological imbalance
Reduciion of waler absortion cepacily
Extinction of native species - gene banks
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Table IIL.12

General Table on the Main Environmental Impacis - Mid-West Region

Activities of Greatest
Polentail Envirenmental Impact

Area of Occurence

Type of Degndation

Lacgo agriculiuml projests

Cerrados (savannahs); cullivation arca
of s0ybcans, rice and other <creals
Paniznal {rmarshlands): extensive cattle
Taising
Through

aisEng

cattle

the rcgion: ¢

Forest clearing of native wreas and
great burnings

Drainage: crosion, aleration of the
ravers'outliow, silting

Exterusive monoculiure: ecologic
imbalance

Use of large quanlities of toxic
pesticiden: water pollution
Intensive mechsnization: soil
compacling
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Chapter 1V

Brazil and the Global Themes

1. Global climate change and its implications for Brazil

One of the great issues on which international attention has been concentrated is
he warming of the Earth’s temperature, the so-called "greenhouse effect” caused by emissions
of gases such as carbon dioxide (CQO,), methane gas (CH,), nitrous oxides (NOy), ozone (Oy),
and halogenated hydrocarbons (CFCs and halons).

Among the anthropogenic activities that are responsible for the higher
concentration of these gases, the following stand out: the production of energy from fossil fuels,
which accounts for a CO, increase of 5.5 carbon gigatons/year; agriculral activities, which are
particularly related to CH, and NO, increases; production and use of CFCs; and deforestation,

which accounts for the production of between 0.4 and 2.6 carbon pigatons/year of CO,.

CO, concentration in the atmosphere is 25% higher than it was in the preindustrial
era. The present concentration is 735 Gt, and the accumulated annual increase is 3 Gi. Mcthane
gas concentration has doubled in the past three centuries and is increasing at a rate of 1% a year.
NO, increase in the atmosphere since the preindustrial era has been 5-10%, while the annual rate
of increase is 0.25%.

The control of emissions of gascs that can cause climatic changes became the
object of international consideration only in 1987, In that year, the Governing Council of UNEP
adopted a resolution on Werld Climate Change, subsequently endorsed by the General Assembly
of the United Nations, calling for the establishment of a working group to study the various

aspects of the phenomenon.
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The report prepared by that group revealed the difficulties that were being faced by
policy formulators and decision-takers in relation to the issue of climatic changes. Both the
effectiveness and the cost of the measures aimed at minimizing these changes, as well as their
effects on economic growth and their social implications, require closer examination. Due to the
increase in gas emissions into the atmosphere related to the so-called "greenhouse effect”, the
immediate challenges raised by current climatic changes would seem to warrant measures aimed
at minimizing them, even before results from more extensive research are available,

The report anticipates profound changes in the climate of the planet in coming decades,
with significant impact on human activities. It highlights the importance of evaluating the impact
of global climatic change on the climate in Brazil, particularly in view of the growing .
"greenhouse effect”. The problem of climatic changes in Brazil is complex. An analysis leads

to three basic questions:

How can changes in the vegetation, particularly deforestation, alter the present
climatic balance in Amazdnia and in other areas of Brazil?

How can the emissions caused by deforestation, as.well as by industrial,
transportation, and energy-producing activities contribute to increasing global
changes?

How do these changes affect the natural ecosystems and the agricultural
production sites in the Brazilian territory, and what would be the effects of the
emissions of other gases on the global climate, even if the emissions and

deforestation activities were controlled in Brazil?

Therz are no complete answers to these questions. However, available scientific
knowledge makes it possible for us to analyze these problems from different angles.

Quantitative estimates of the effects on temperature, circulation and precipitation derived
from important changes in the Earth’s ecosystems are difficult to make.

Research carried out in the past 20 years has shown that the Amazon vegetation plays an
important role in the present climate of the region. Many independent assessments of real
evapotranspiration show that it is responsible for over 50% of the local precipitation levels. The
moisture content in the atmosphere in western Ar}lazbnia is higher than it is near the coast,
indicating air moisture close to the surface - as the air ascends from the forest - that is probably
caused by the recycling of the water vapor by the vegetation. The available evidence as a whole
suggests that the Amazon forest is very efficient in recycling rainwater back to the atmosphere.

The results of simulations and the scarce available observation indicates that pastures could not
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produce such high evapotranspiration rates. The data show that if there were to be large-scale
deforestation, climatic changes might be expected in the region.

The deforestation of tropical rain forests is increasing rapidly in Amazénia, as
shown by estimates of total deforested area based on analysis of images provided by the Landsat
satellite. Estimates of the total deforested area by 1990 indicate the deforesting of about 415,000
square kilometers. There was a decrease however in the annual rate of deforestation between
1989 (19,000 square kilometers) and 1990 (14,000 square kilometers). Table IV.I provides
estimates of the total deforested area with annual deforestation rates in the Brazilian Amazon
region. Given this scenario, the question may be raised whether large-scale deforestation in
Amazbnia could affect the regional climate, with consequences for the region’s biota.

Once the total deforested area and the annual deforestation rate is known, it is
possible, in principle, to estimate the amount of CQ, released into the atmosphere by the burning
of the biomass. There are many difficultics involved in making these calculations, given the high
degree of uncertainty invalved in calculating the biomass per unit area, the amount of carbon
in the biomass that becomes CO,, and the amount of carbon removed from the atmosphere by
the secondary growth of the forest, among other factors. Estimates of the biomass above ground
level vary between 230 and 400 tons/year. To convert total biomass inte amount of stocked
carbon, an empirical factor is used that varies between 0.40 and 0.50. Based on a mean
deforestation rate in Brazilia.n Amazénia of 21,000 square kilometers/year in the eighties, the
maximum annval contribution of slash-and-burn activitics in Amazénia would be equivalent to
12-21% of the world contribution. However, it must be considered that the burning of forest
areas in Amazdnia does not have full combustion efficiency, that part of carbon in the biomass
remains in organic form or becomes charcoal, and that the carbon is fixed by the growth of the
secondary forest. Therefore, this contribution could be even smaller. Deforestation of the
Amazon represents from 4.4% 1o 7.6% of the global burning of fossil fuels, and the amount of
CO, released into the atmosphere corresponds only to what the vegetation has recently taken

from available nutrients.
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The energy matrix of Brazil indicates that most of the etectric power comes from
hydroelectric power stations. The contribution of coal-activated thermoelectric plants is small.
Therefore, the contribution of Brazil to the greenhouse effect is derived from deforestation
activities and the use of oil by-products, according to the international comparisons shown in
Figure IV.1. On the other hand, the use of alcohol as fuel minimizes this contribution. There
are few estimates on the contribution of other "greenhouse gases" (NO,, CH, and CFCs). The
contribution of methane gas may be significant, bearing in mind the size of the bovine herd in
Brazil (Figure IV.2). This participation becomes more relevant because of the contribution of

agricultural practices to global warming (Figure 1V.3}.
The question often is raised as to whether reforestation actions ¢an change the

climate to the point of increasing local rainfall levels, For reasons mentioned above, this is
unlikely to happen in the nontropical areas of the country. In the tropical areas of Central Brazil
and the Northeast, the answer to this question is unknown. For the Northeast, however,
reforestation actions could have the positive effect of lessening the glbedo and increasing surface
rugosity, creating favorable conditions for higher rainfall levels. Another important consequence
of reforestation in the Northeast would be greater water retention in the soil. However, a
reversion of semiarid conditions should not be expected, though perhaps an attenuation might

be possible. )
Large-scale reforestation actions with the aim of removing CO, from the

atmosphere and fixing it in the biomass could be carried out in degraded Amazon areas and in
many other parts of Brazil and of the world. Tn Amazodnia, it is estimated that over half the total
deforested area, that is, over 200,000 square kilometers, is already degraded. It is plausible to
imagine that 10,000 square kilometers per year throughout Brazil could be reforested within 40
years. This would mean that by year 2030, 0.1 carben gigatons would be absorbed yearly until
the forests reached their maturity, which would happen in a period of 40-100 years. This could
lead to carbon absorption corresponding to a percentage varying from 25% to more than 50%
of the present Brazilian carbon emissions due to deforestation in the Amazon.

During the growth period, until the total area envisioned is reforested, the total
amount of accumulated carbon would be about 2.5 carbon gigatons a year. From then on, the
fixation rate would be approximately 0.1 carbon gigatons/year for an additional period of 40-60
years.

It is important to stress that in addition to removing carbon gas from the
atmosphere, reforestation reestablishes the dynamic balance of water and energy, and can create

a habitat for the preservation of animal speccics. These forests also can become reserves of
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resources for rational and sustainable exploitation within alternating cycles of secondary
succession.

Another important point to be stressed is the possibility of increasing the biomass
of existing forests, In certain areas of the Amazon region characterized by poor soils, forests

have a lower biomass content. The limiting factor for growth is neither water, energy or
transport, but rather the availability of nutrients, particularly in open forests. One way to solve

the problem would be to raise the nutritional levels of the soil with phosphate, which has slow
solubility, duc to the acid conditions of the soil and climatic features. Through neutron
activation, analyses are being made on the solubility and absorption of elements of several rock

samples in natural conditions.

In natural and agricultural ecosystems, the increase of CO, conoenlratidn in the
atmosphere may lead to a higher photosynthetic fixation rate, particularly in plants of the C-3
cycle, which include most forest species and cultivated plants. In agricultural ecosystems,
adaptation to climatic changes is possible through the introduction of appropriate practices and
by changing existing agricultural methods or the species being cultivated. Sometimes, however,
it is very likely that this process, which is technically possible, may be economically unfeasible
or contingent on high investments. Certain areas of production that are traditionally associated
with one temperature range may not be able to adapt to other temperatures. Cultivation of Coffea
ambica, for example, is limited by temperature. However, if natural or agricultural ecosystems
are to benefit from this higher CQ, content in the atmosphere, other factors that decide primary
productivity cannot be in demand; that is, there should be no restrictions in terms of fertility and
groundwater.

Regarding the adaptation of species in'natural ecosystems, we must bear in mind
that there is always a selection and a migration of species to more propitious areas. During past
climatic changes, these variations took place at a somewhat slow pace, which made room for
better adaptation and positive selection. For expected changes resulting from human actions, the
time-frame is measures in decades; therefore, the selection and adaptation process will be very

difficult. It is anticipated that many species will simply disappear.

The maritime ecosystems closc to the shore will be affected by changes in the
circulation of the oceans, and also by changes taking place between continents and oceanic

waters near the shore, which are vitally important to various sea and intermediate water species.

Scientific investigations indicatc a variation of sea level between 0.5 and 3.0

mm/year in the past 100 ycars, and predict that this trend will continue. The best available
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FIGURE V.2

EMISSTONS OF METHANE FROM DIFFERENT SOURCES
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Source: Cicerone and Oremland, 1988: Crutzen and cel. 1986.

Note: Human activitics in the agricultural sector {(domestic animals, rice
production and burning of biomass) and the production of energy
from fossil fuels are the most important sources of emissions of
methane into the atmosphere. Natural sources as ocean, lakes and
humid zones may contribute with less than 25% of the total emissions.




FIGURE TV.3

ACTIVITIES THAT CONTRIBUTE TO THE "GREENHOQUSE EFITECT"
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estimates indicate that the sea tevel will rise 18 em by the year 2030 and 44 cm by 2070. This

phenomenon will have an impact on several areas, affecting both the population living in coastal
regions as well as natural ecosystems, such as mangrove swamps and areas where the mouths

of large or small rivers arc located.

In large urban arcas, the situation may become disastrous, requiring detailed
studies for every cily located on the Brazilian coast. One possible climatic change would be an
increase in the number and intensity of tropical storms, which, given a higher ocean level could
cause serious problems in areas located along tropical strips in Brazil. '

Specifically with regard to fishing aclivities, particularly the fishing of shrimp in
coastal zones, the situation might also become serious, as any change in ocean level or in the
quality of the water may affect procjllclion capacity.

An increase of a few degrees in surface temperature, with little seasonal variation,
can lcad to more frequent hot days and fewer cold nights. The occurrence of frost in the South
and Southeast regions could become rarer. Due to higher temperatures, there could be an
increase in evaporation demand and a reduction in available groundwater, even in areas with

increased rainfall.

2. Biodiversity and extinction of species

The concept of biodiversity comprises all the species of plants, animals and
microorganisms, as well as the ecosystems and ecological processes of which they are
components. It is a comprehensive term for natural variety, which includes the number and
frequency of species or genes, in addition to their respective ecosystems. Three distinct levels
are considcred to express biodiversi-ty: genetic variation, diversity of species, and diversity of
ecosystems. '

The number of species of described organisms is approximately 1.4 million, of
which 751,000 are insects, 41,000 are vertebrate animals, and 250,000 are plant species,
including vascular and bryophyte planis. The remainder are invertebrate animals, fungi, algae
and microorganisms.

Amazdnia atiracts special attention in this context, since 51% of all tropical plant
species are located in the ncotropical zone, located in Central and South America, while Africa
and Madagascar arc home to 23% and Asia to 26% of such species. Knowledge of the exact

number of existing species is still incomplete and the remarkable complexity of the structure of
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biological communitics, of the ecology and geographic distribution of species as distinct as large
mammals, trees, insects or fungi pose great difficulties to researchers.

Recent studies indicate that the world will }ose between 2% and 7% of ifs species
within the next 25 years. If the number of existing species is 10 million, this means that 8 to 28
thousand specics will be lost every year, or 20 to 75 species a day. This situalion becomes even
more serious when attempts arc made to list acknowledgedly extinct species.

The list of species of the Brazilian fauna threatened by extinction includes all the
animals classified by the International Union for the Conservation of Nature (IUCN) in the three
most critical categories (vulnerable, threatened, or actually extinct species). Among the 171
species of the Atlantic Forest included in the list, only six are mentioned as probably extinct.

In spite of these methodological difficulties in making accurate assessments, there
is no room for doubt concerning the threat posed by the biclogical impoverishment of the
biosphere, Between 1900 and 1950, 60 specics of mammals and birds became extinct, which is
a high figure if compared to the average world-level of extinction for these groups - one every
100 to 1000 years.

On the other hand, such uncertainties arise from global extinction estimates and
from attempts to regard geographic distribution patterns and admitiedly complex ecological
behaviors as homogencous, at the regional and local level. At these levels, existing knowledge
does allow the adoption of a planning strategy aimed at the definition of a rational approach to

the conservation of biodiversity.

An important factor to be considered with respect to the conservation of
biodiversily, particularly in tropical regions where two thirds of the Earth’s species live, is the
phenomenon of the evolution of species to adapt themselves to climatic changes. The extinction
of species has been occurring since life began on Earth, resulting, however, from natural causes.
Because of the genetic variation of organisms, adaption to climalic changes took place as new
species appeared, the descendants of which now enrich the flora and fauna. The accelerated
extinction we arc witncssing. today is limiting the evolutionary process of adaptation to climatic

changes, particularly the process of extinclion related to the greenhouse effect and to the
destruction of the ozone layer. The consequences are unpredictable, but will certainly be

catastrophic and may jeopardize the survival of biodiversity, including humankind itself,

Lack of knowledge concerning biodiversity has represented a sericus obstacle for
decision takers as regards the recognition of the need for conservation of biological resources

in national development plans.
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In the specific case of Amazbnia, for example, scientific information on the
geographic distribution of plants and animals reveals the existence of areas with a higher
concentration of species, as well as centers of endemism, that is, areas characterized by a limited
occurrence of certain species. This knowiedge is of the utmost importance to the implementation
of biodiversity conservation plans through the establishment of parks, biological reserves and
other conservation units. '

Since 1988, a medium and long-term plan is being developed for in situ and ex
situ conservation of the genetic resources of animals, plants and microorganisms of Amaz8nia.
Ex situ conservation will include the setting up of plural and specific germplasm bases; jn situ
conservation will be expanded through the integrated establishment of genetic reserves in
conservation units in general, and possibly in Indigenous reserves.

The importance of present and future uses of biodiversity justifies investing in its
conservation, mainly because of its potential in the field of biotechnological applications -
particularly genetic engineering - and in the development of new food and industrial cultures,

The use of sylvan species in genetic improvement activities has been successful
thanks to the adoption of additional techniques developed by biotechnology experts. Positive
results have been obtained in the development of new cultures with a higher resistance to
plagues, diseases and adverse environmental conditions, including improvements in organoleptic
aspects. In this contexl, experiments are being carried out with rice, pineapple, banana, potato
and wheat. -

Reparding the use of medicinal sylvan species, there are frequent references to
their direct use in industry. It is true that nowadays there is little interest in medicine derived
from medicinal plants in some countries. However, according to the World Health Organization,
80% of the population in developing countries uses traditional medicines, and 85% of the

traditional drugs include extracts from medicinal plants.

3. The ozone problem

The destruction of the ozone layer protecting the Earth is caused by chlorine, a
chemical substance that is part of the molecule of synthetic substances known as CFC. These
substances were synthesized in the late thirties to be used in the refrigeration cycle. Their large
scale utilization began in the sixties. In contrast with previous products, CFC is not flammable,
explosive or toxic, does not have an unpleasant odor, and was regarded as completely harmiless

for many decades,
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Brazil produced 10 thousand tons of CFC in 1988 and 8.6 thousand tons in 1990.
The production in the United States, in turn, was 280 thousand tons in 1985, when the existence
of a hole in the ozone layer was first detected over the Antarctic Circle.

The reduction in ozoie levels occurs mainly in the lower stratosphere, during
September, when solar illumination returns to the polar region. Reductions of over 50% in the
ozone have been recorded. The data available on this phenomenon demonstrates that after the
maximum reduction in late September or carly October, the ozone column recovers in a few
weeks, producing a final warming in the arca and the disappearance of the polar vortex.

There are no signs that the ozone Jayer has diminished in tropical Iatitudes. There
is, however, concern over the increasing hole in the ozone layer detected in the Antarctic Circle,
which is caused by the diversion of air masses with a low ozone content 1o low latitudes.

No signs of destruction of the ozone layer covering Brazil have been detected to
date, although the possibility has been under investigation by sounding balloons since 1978.
Most of the stations for measuring ozone - about 20 - are located in the Northern hemisphere,
with only three in the Southern hemisphere. The Brazilian station located on the coast of the
Northeast region with its present data base has become the most important obscrvation center
in the tropics.

The horizontal span of the hole in the ozone layer is cause for concern, because
it could reach regions of greater population density. Figure IV.4 shows the hole in the ozone
layer in two dimensions, that is, its depth in Dobson units and its span between the pole and the
equator. Two cross sections in perpendicular planes between them are shown, both of which are
centralized in the South Pole. The first one begins at the intersection with the 0 degree meridian
and ends at the 90 degree W meridian. As the figure shows, the hole is not exactly symmetrical.
Another observable fact is that the hole is already influencing regions close to 40-45 degrees,
where in several longitudes the drop in ozone concentration has reached 33% of the maximum
polar drop, affecting southern parts of Chile and Argentina, in South America, and also part of
New Zealand, in Oceania,
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Chapter V

Elements for a Sustainable Development Strategy

An innovative development model should allow for an in-depth revision of current
practices of in.corporalion of natural assets, through new forms of social organization and
patterns of production and consumption. This chapter aims specifically at highlighting the major
challenges that must be faced for this model to take shape and succeed in conquering the
imagination and political will of the social actors involved in bringing about much-needed
changes to the present styie of development.

Two of these challenges are particularty siressed. Above all, one cannot cnvision
an environmentally sustainable development model without solving the serious imbalance caused
by situations of extreme poverty and socioeconomic iniquity that characterize Brazilian society
at the wrm of this century. Not only arc wealth and natural assets unequally distributed in the
country; this also is the case with unequal access to decision-making. Therefore, it is equally
important to perfect Brazilian democracy, to overcome the divorce between society and the state,
and to solve the problem of political poverty, which aggravates and perpetuates socioeconomic

inequality.

1. Main challenges

1.1 Overcoming poverly

Brazil entered the nineties facing a deep economic crisis, Recent devclopment
patterns have not managed to solve the problem of social dualism, About 40% of Brazilian
families live in poverty, with monthly per capita income of less than one-fourth of the minimum
salary. Among these, 45%, or 4.7 million families, live in extreme-poverty. In 1989, the richest

have often not been channeled to the poorer segments, but rather to subsidize consumption by
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5% of the population reccived 38.5% of the income, while the poorest 40% received 7.1%.
These high rates of concentration of wealth are caused by income differentials between regions

and productive sectors, in addition to the characteristics of the age and educational pyramids.

The Northeast region, where 29% of the Brazilian population lives, holds 53% of the poor
people in the country. In 1980, each inhabitant of the Northeast had an average income
equivalent to little over one-fourth of that of an inhabitant of the Mid-Southern region.

The implications of this unresolved problem from the past, which is similar to that
of a mortgage on the prospects for the future development of Brazil, are creating dramaﬁc
tensions in the social fabric of the country.

Social inequalities also can be felt among various groups, showing the persistence
of racial discnimination. An official study showed that in the early eighties, the black population
had a lower income than that of the equivalent white population in all occupational categories,
besides lower educational levels, There were practically no interracial marriages. Two-thirds of
the black population had a monthly income equivalent to or lower than one minimum salary,
while only one third of the white population faced a similar situation. At the other extreme, only
3% of the black population had an income of more than five minimum salaries a month, a
percentage that was four times higher for the white population. One out of every 12 white
persons in the labor force had an occupation requiring a university degree, while onty one out
of every 25 black persons had a similar occupation. One-scventh of the white population is
illiterate, while two-fifths of the black population cannot read or write.

If the period of rapid economic growth of the seventies did not solve the poverty
problem, it contributed to reducing it temporarily and to improving the standard of living of the
poor. At the end of the seventies, poverty rates had been reduced to less than half what they had
been at the beginning of that decade. Nonmenetary indicators of well being also reflected
significant improvements, showing, for example, that the lower income popuiation enjoyed
greater access to durable goods. Economic uncertainties and, finally, the recession of the
eighties, reverted these improvements in poverty indicators, bringing back the low levels of the
beginning of the preceding decade.

The economic crisis of the eighties affected the population in different ways. In
1987, there were 32 million children and adolescents living in extreme poverty (43% under the
age of seven). Although poverty levels are higher in rural areas, they are more serious, in
absolute terms, in urban zones. At a regional level, the greatest problem is concentrated in the

Northeast, where there are 6 million poor children under the age of six. Therefore, children
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represent a fragile and vulnerable segment of the Brazilian population. They are particularly
affected by adverse environmental conditions.

Women are also proportionally better represented in the lower income groups.
About 20% of them are heads of households. There is no data available as to how many of them
are responsible for the family income due to the unemployment of their mates. Their
participation in the labor market is growing: from 18% of the economically active population
in 1970 to 37% in 1985. In spite of this, their mean income is equivalent to only 52% of the
average income for men.

Resuming economic growth is not the only solution to these serious problems.
Transformation of the productive framework, which is essential to the recovery of economic
dynamism, must be accompanied by an effective policy aimed at ensuring greater social equality,
not only for the present population, but also for future generations.

Conditions of economic efficiency based on market forces alone, do not determine
reduced social and regional inequalities and the rational usc of nalural resources. The Brazilian
experience has shown that intensive mobilization of production factors leads to a predatory use
of environmental resources and tends to reproduce, spontaneously, the social and spatial
conditions which initially sustained it.

The economic growth process docs not take place in a social vacuum. In the first
place, no matter what diagnoses are made to provide a basis for economic policy proposals
furthering the socio-cnvironmental sustainability of development activities, they must examine
the different global economic options proposed in terms of overcoming present problems, and
their implications, for the attainment of social equality and a reduction of poverty.

Secondly, social development should not be confused with social policy. From a
strictly social point of view, the same logic can be applied to economic policy, to respond to the
demands for equity in social policy. Social policies should propose something more than
reducing poverty, which no doubt will continue to grow, However, in some countries the
paverty line is so close to the average income that it is difficult to distinguish between policies
aimed at overcoming poverty, and the devclopment process itself. An anti-poverty social policy

is a priority and is even indispensable, but it cannot be regarded as an end in itself.

In third place, reforming orpanizations and programs in the social area is a
priority task and one with a long-term impact. Brazil has the paradox of having social
expenditures that are higher than in other developing couniries and simultaneously the lowest

standard of living indicators. The are two explanations for this fact, On the one hand, resources
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higher income groups. On the other hand, the management of public resources for social
programs is inadequale.

If public social expenditurcs potentially have a redistributive effect, it tends to
benefit the formal-modern sector of the economy, urban centers and, in general, the high-income
sectors. Increasing funding for social programs without a deep institutional reform wiil have the
effect of reproducing the present patterns of inequality, and perhaps creating even greater ones,

Conclusively, it seems that therc are no economic obstacles to favouring
macroeconomic political options that can megt the basic needs of the poorer sectors, developing
integrated social policies with an impact that goes beyond the immediate struggle against
poverty, channeling a greater share of the national product to social sectors making fundamental
¢hanges in the distribution of public expenditures and redirecting social programs to the more
vulnerable groups. The greatest challenge still lies in the political-institutional realm, where new
alliances must be established among all social groups, and public institutions reformed with the

aim of winning suppoert and consensus for the proposed changes.

1.2 Participation and social control over development

Latin American social inequalities and democratic instability have been caused less
by a lack of resources or economic dynamism, than by how the available resources are shared.
Accumulation, distribution and citizenship are synchronous processes, as they are the form and*
substance of the same histerical process. For this reason, the economic and social evolution of
the country indicates a necd to overcome the gaps between material progress, social justice and
environmental sustainability. This is, above all, a political challenge to be dealt with through the
establishment of alliances among different social groups, to attain the conscnsus needed to
promote the necessary reform of public institutions.

At this level, participation blends with autonomous social organization. At a micro
level, the sclution to institutional problems caused by the Brazilian development sustainability
crisis lies in social democratization; at a macro level, it lies in the democratization of the state.
The former objective requires strengthening social and community organizations, redistributing
resources and providing information to subordinate sectors, increasing the ability of these
organizations to analyzc facts and their capacity to take decisions. The latter can be attained
through greater participation by citizens in state affairs, modernizing the political parties and
electoral processes, and introducing the concept of political responsibility into public activity.

To consolidate democratization efforts, measures must first be taken to strengthen

the political capacity of the Stale by improving its ability to regulate relations between social -
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organizations and political institutions. This can only be attained by sharing the scarce resources
available, such as the access to property and information, as well as by creating multiple
Jurisdictions in the decision-making process and by creating decision-making capacily.

Secondly, the technical-administrative capacity of the State must also be
strengthened. Decentralization is a crucial element in this process, and it implies not only the
possibility of assuming certain functions without having to resort to higher jurisdictions, but also
the power to make decisions. In other words, decentralization presupposes an effective transfer
of part of the power to manage resources and assets to other parties.

Thirdly, the present challenges require the strengthening of the State's planning
capacity. The strategy of democratic and envircnmentally sustainable development must be based
on the promotion of structural changes in socicty, which presupposes the emergence of divergent
and sometimes contradictory interests.

Finally, a sustainable development strategy requires an approach that goes beyond
geopolitical considerations regarding the use and conservation of natural resources and social
spaces.

2. Society and the environmental issue

Now that the need and urgency for an innovative development model are being

discussed, it is important to delermine the extent to which Brazilian society can implement the
changes that are needed. According to this new style, economic development should not only

be sustainable; it also should also provide a solution to the most important social problems of
the day and allow for the use of environmental resources in such a way as to allow them to be
enjoyed by future generations without any loss of productivity.

Socicty's concern with environmental issues and sustainable development is still
at an embryonic stage. The space dedicated by the media to disseminating these issues is
growing, but it has limitations that hinder public understanding of their scope and meaning. One
of these limits is a biased over-concentration on topics related to the conservation of nature -
particularly species of fauna and flora threatened by extinction - and emblematic ecosystems,

such as Amazdnia.
Therefore, although exposed to the effects of acute forms of environmental

imbalance, high percentages of the population do not establish a link between their daily
problems and the degradation of the environment and do not regard themsclves as parties
affected by these issues. Environmental perception of the development process by two large
segments of socicty also contribute to establish this resistance. At onc end, there are political

organizations and parties that deal more directly with social and labor revindications. The
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perception of the basic issue of survival in a hierarchy of issues, ends up ranking ecological
problems as almost superfluous. At the other extreme, there are sectors that are more strongly
concerned with the historical use, in accordance with the national development model, of natural
resources for private appropriation under the protection of the state and without any legal-

economic determinants.

Public opinion

National and regional opinion polls were conducted between 1989
and February of 1991, for electoral purposes and not exclusively dedicated to
ecological issues; they can serve, however, as an indicator of how prominent
these issues are among the concerns of the Brazilian people.

The mair results show, first, that in refation to other problems
facing the country, the environmental issue is, as expected, a minor worry in a
list where the most serious issues mentioned are the rate of inflation rate, health,
education and unemployment.

This does not mean that people regard the environmental issue as
unimportant, When it is dealt with separately, the country’s ecological situation
is regarded as very serious by the majority.

As for future expectations, the demand for industrialization is
higher in the rural areas than the concem for a sound environment. In urban
areas, it seems that awareness to environmental issues is greater than the demand
for industrial development.

In an assessment of the future scenario carried out in various
population groups, the relationship between age and envirenmental demand is
inversed, while it is direct between the latter and education and income.

Among the set of specific environmental problems, the burning of
forests ranks first, both in urban and rural areas. Industrial pollution is seen as
a priority only in the Southeast region, but only by a slight margin. The
destruction of the Atlantic Forest and the risks posed by nuclear accidents are also
widely seen as important problems,

When asked whether they would opt for development and the
creation of new jobs or for the protection of nature and environmental
preservation, most Brazilians seem to adopt an intermediate position between the
two options.

The issue of sovereignty, for environmental problems, was the
object of a specific poll in 1989, when a proposed highway connecting the
Brazilian Amazon region to Peru and the Pacific Ocean was under discussion.
The majority of persons interviewed recognized the need to protect the
environment, criticized the inefficiency of actions undertaken by the government
in this area, and believe that behind the international interest in protecting the
Amazon there is an intention to exploit Brazilian riches,

Since 1988, environmentalism in Brazil has become frequently open
to problems related to sustainable development. Until the mid-eighties, most
environmentalists had not included development problems among their concems.
Ecology and economy were seen as two antagonistic realms.
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There has been a remarkable change in this point of view. Both
society and government are becoming more aware that, to tackle environmental
issues, discussions must be carried out with the populations affected, There is
more room for dialogue, considering that several technicians and directors of
government agencies are also activists in the movement. The decision made by
the Brazilian government at the beginning of 1990 to be the host country for the
United Nations Conference on Environment and Development is a remarkable
stimulus, not only to thc intergst in the activities of the environmentalist
movement, but also to the interest in the concept of sustainable development, an
underlying principie in the convocation of the Conference.

In June of 1990, a forum of non-governmental organizations was
set up to address matters related to the Conference on Environment and
Development. One year later, in June of 1991, 700 organizations were
participating in that forum. The coordinating committee of the forum is made up
of ten organizations that represent the environmentalist movement and Brazilian
society in general. The forum defined its agenda of priorities as follows: to make
a diagnosis of the social and environmental crisis; to define proposals for a new
international economic order; to identify innovative development models for
Brazil; and to influence the result of the intergovernmental Conference through
joint coordination of efforts with worldwide NGOs.

The recent institutionalization process towards sustainable
development experienced by the Brazilian environmentalist movement, is linked
to ongoing changes in national and international public opinion, Problems related
to the natural ecosystems of Brazil have become very important and visible at a
planetary level,

Therefore, cnvironmental education should be seen as an issue
directly linked to citizenship rights, on the same level as political education.

From the point of view of the State’s action, there is a tendency to
include environmental education actions in the development programmes of
differcnt productive sectors. Through these actions, the generic and fragmented
approach to environmental issues, which limits the environment to the idea of
protecting nature without any links 1o tangible social matters, may gradually be
abandoned.

To provide education with the interdisciplinary perspective imposed
by environmental problems, new methodologics must be developed to integrate
different fields of knowledge. These methodologies must be built upon a
comprehensive conceptual foundation that should take into account technical and
cultural factors, 1o surpass the obstacles to the sustainable use of the environment.
This task will require the incorporation, by universities, of the expericnce
acquired by community organizations.

From the view point of structures of education, research and
technological development, the most likely trend is towards broadening
environmental education. The new technological paradigms are expanding the
labor market and the demand for human resources with a new profile.

It can be anficipate that there will be a growing supply of
information, teaching material and courses, among other instructional resourccs,
from the communication industry, since the market for subjects linked to the
environment will surely and steadily expand.
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TABLE V.1 - Btrategic Bcenarios for Assessments of Energy Consumption

Physical Evolution Composition %
{millions of EOT}
SPECITFI d ATIOMN 1990 2010 1990‘ 2010
(REAL) | c-1 ¢-I1 |(REAL) | c-I c-I11
Final Consumption (million EOT)

01l byproducts 55.2| 116.7} 103.3 3z.7 33.1 28.9

Natural gas 3.2 25.0 22.4 1.9 7.1 5.3

Coke and Mineral Coal 5.9 17.5 0.4 3.5 5.0 2.6

Other Fuels 3.2 6.8 14.0 1.% 1.% 3.9

Electricity 62.8| 145.4| 145.4 37.2 41.4 40.8

Firewood and Charcoal 20.9 13.5 32.6 12.4 3.8 9.1

Alcohol and Sugarcane Bagasse 17.5 27.2 30.2 10.4 7.7 8.4

TO0TAL 168.7| 252.1| 357.5| 100.0} 100.0| 100.0

Gross Domestic Supply

(million EOT)

Nonrenewable 68.5] 198.6| 164.8 37.3 49.4 40.1
oil 65.1| 125.5( 110.0 30.0 31.2 27.0
Natural Gas 3.7 30.0 27.1 2.0 7.4 6.6
Mineral Coal 9.1 33.6 21.4 5.0 8.4 5.2
Nuclear 0.6 9.5 5.3 0.3 2.4 1.3

Renewable 11%.1( 203.4| 246.1 62.7 50.6 59.9
Hydraulic 67.B| 150.6) 141l.2 6.4 37.5 34.4
Firewood 27.4 18.8 47.7 14.9 4.7 11.6
Sugarcane Products 18.1 28.7 41.0 9.9 7.1 10.0
Other Renewable Sources 1.8 5.3 16.2 1.0 1.3 3.9

TOTAL 183.6| 402.0| 410.9| 100.0( 100.0| 100.0

Primary Production

Nonrenewahle 40.7| 156.2| 141.5 2B8.8 46.5 40.9
oil 31.6| 112.8| 101.3 22.3 33.6 29.3
Natural Gas 6.3 32.1 28.9 4.5 9.5 8.4
Coal 2.8 11.3 11.3 2.0 3.4 3.3

Renewable 100.8| 180.0| 204.2 71.2 3.5 59.1
Hydraulic 67.6| 150.5( 141.2 47.8 44.8 40.8
Firewcod 27.5 18.7 47.7 1%.4 5.5 13.8
Alcohol 5.7 i0.8 15.2 4.0 3.2 4.4

TOTAL 141.5| 336.2| 345.7| 1l00.0| 100.0| 100.0

Source: National Energy Secretariat

¢-1 -Concentrated scaenarics
C-II-Decentralized scenarios




3. Strategies for sustainable development

The transition to a new style of development presupposes well-defined strategies
aimed at promoting changes in productive sectors essential to economy and social welfare. The
present economic and environmental crisis thal most countries are facing can be blamed on the
imbalance caused by a development model based on productive processes that rely on intensive
use of natural resources and fossil fuels, which until now had been perceived as abundant.
Above all, it can be blamed on the belief that nature’s "free goods,” such as the air, the water,
and even the forests, are infinite and can receive a limitiess amount of residues, waste, polluting
gases, etc., generated by consumer societies that squander natural resources.

The scientific and technological advances of recent decades provide a basis for

the comprehensive understanding of ecological processes of the biosphere, and offer techniques
for monitoring global changes in those processes. They also suggest the possibility of
imp]ementfng new productive processes, which could be quantitatively less dependent on enerpy
and raw materals, through the use of new energy sources based on new materials, besides
valuing biological resources in an unprecedented way.
l The common denominator of this transformation may be identified as a shift from
the emphasis that has thus far been placed on matter and cnergy to an emphasis on information,
a shift from quantity to quality. In other words, the economic production model which is taking
shape internationally is the result of intensive scientific and technological research, to the
detriment of natural resources per se. For this reason some countries with limited natural
resources, such as Japan, have high economic and social development rates,

These scientific and technological advances are being incorporated into the
productive sector with advaniages for the environﬁleﬁt in three main ways: high-technology
industrial development; use of advanced knowledge by the existing productive framework; and
new undertakings aimed at restoring the environment.

By making correct usc of technology, clean induslries that form the basis for a
more balanced and environmentally-integrated economic growth can be set up.

Regarding the existing productive framework, it is now evident that the limited
usc of technological knowledge adversely affects the management of production. !npovations are
needed to improve the management of technology. Therefore, a management philosophy based
on quality and productivity, that takes into account environmental considerations, should be

further promoted.
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With respect to the assimilation of new and environmentally desirable technologies
by the productive sector, the market for environment-directed activities and enterprises is
growing. A typical example of this is the recycling of waste and the reutilization of residues.

The use of appropriate technologies provides opportunities for optimizing regional
situations, as these technologies, after being developed over years or decades, absorb the cultural
tradition of the regions where they are applied, provide an empirical basis for understanding
problems, and promote new initiatives.

Biotechnology is a natural option for Brazilian development. The use of
biotechnological systems to convert energy forms or chemical substances (bioconversion) has
several advantages: high selectivity, flexibility, a reduced need for energy inputs, remarkable
catalytic activity, environmental compatibility, easy installation regardless of location, and
renewable capacity. ‘

Brazil has begun to experience a change towards a new standard of development.
In the next 20 years, trends point to the predominating use of oil and hydroelectricity, as sources
of energy supply for Brazil, jointly accounting for 60-70% of the total. It is also expectled that
the traditional use of natural gas will grow and that of firewood will decrease during that period.
From the environmental point of view, however, the most important political decisions concern
the role to be played by decentralized energy sources, particularly biomass, in the country’s
energy matrix. '

There are alternative scenarios for the national energy matrix in the next 20 years.
The difference between these scenarios should not be seen merely as a result of the evolution
of technical and economic parameters that condition decisions in the energy area; rather, they
represent different conceptions of the role to be played by energy in the economic and social
development process.

In the first scenario, oil, large hydroeicctric plants, and coke iron and steel
meﬁllurgy, among other sources, play a predominant role. An alignment with present

_ international standards is sought here, In the second scenario, an attempt is made to appraise the
strategic role that decentralized sources may play as they adapt to regional features - not as an

alternative, but rather as a dynamic and interactive complement to the large centralized oil and
hydroelectric systems. Table V.1 summarizes the projections of these two scenarios (I and II),
covering final consumption, domestic supply, and primary production,

Regarding renewable energy sources, the main alternatives or complementary
energy sources of oil are natural pas, schist, peat, and nuclear energy. All, exocpt'peat, are

centralized energy sources. In the category of decentralized renewable energy sources, there is
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a broad range of possibilities, including firewood and charcoal, liquid fuels such as alcohol and
vegetable oils, gaseous fuels derived from biomass, and small hydroelectric stations, in addition
to technologies of a more limited use, such as biogas, and direct, thermal, or voltaic solar
energy. The basic decisions to be made are not limited to the technical and economie levels,I but
involve political decisions, since they are determined by the entire society and its development
approach.,

In this context, a referential development scenario was constructed and analyzed,
half way between the two altematives presented on Table V.1. These opportunities are explored,
with a view to determining their potentialities and limitations.

An innovative development style requires profound changes in the country's
transportation system, with greater participation of railroad, maritime and river cargo
transportation, as well as support for programs aimed at expanding the use of collective transport
systems and replacing diesel oil with natural gas, biogas, or electricity in urban centers.
According to the Constitution, citics with more than 20,000 inhabitants must have a master plan
for urban development, comprising guidelines for the development of integrated transportation
systems,

One prerequisite for the installation of infrastructure should be the control of land
use, given that the highway system administration is responsible only for the area of public

domain immediately adjacent to roads.

4, Sustainable development in the different Brazilian regions

The acheivement of sustainable development consistent with the features of the
different Brazilian regions necessarily requires ecological-economic zoning.

In the Amazon region, the list of outstanding features includes mineral wealth,
hydraulic energy potential on the order of one hundred thousand megawatts, and particularly the
exuberance of the rain forest, the main point of controversy and convergence of interests with
regard to alternative uses of its riches and socioeconomic development. The current knowledge
on ecology indicates that forest ecosystems in Amazdnia are very fragile, particularly as regards
the relationship between biological diversity and the recycling of nutrients, and emphasizes the
importance of the forest for regulating the hydrological cycle,

Various economic and' social interests must be harmonized with the need to
preserve ecosystems and their biological riches. This does not imply that the Amazon region

should be dealt with as an untouchable area, but rather that it should be exploited in a way such
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that its regional natural resources may be upgraded, its conservation s‘,timulaled, and income
generated. ‘

Among the aquat.ic ccosystems, special mention must be made of the floodland
vegetation, which is very productive. The sustainable utilization of the fishing-agriculture-iumber
triad must be taken into account, with priority being given to fish production as a source of
protein.

In the Semi-Arid rcgion, an environmental conservation and Tecovery program
must be urgently adopled for the recovery of certain regions of stunted vegetation known as
caatinga. Planting hative spe;,cies and managing their forests is seen as a possible solution, with
an appropriate irrigation policy.

Consequently, areas the benefitting from these public actions should be previousiy
purchased or expropriated. Land expropriated by public authorities, as well as that containing
soils of superior quality, should be set aside for small rural producers. Land areas requiring
sophisticated management should be reserved for companies with the capital and means to makq

them productive.

In the arca known as the cerrado, on the Central-Western platean, an agricultural

and urban expansion process is expected to continue in the short and medium term, due to the
increasingly easicr access to the region, the expansion and metropolization of its urban areas,
growing regional industrialization, the expansion of the mining industry and the intense depletion
of resources to meet the demands of the domestic and forcign markets. All these developments
tend to reinforce and accelerate the anthropization of the region, deforestation, loss of soil, water
pollution, and extinction of the biota. Therefore, there is a clear necd to diffuse new production
systems Ar.o the rural producers, enabling them to absorb available technologies and also in order
to avoid actions that can harm the environment. The preparation of a quantitative inventory of
the natural resources of the region, particularly its waters and biota, must be accelerated; the
arcas reserved for in situ conservation of genetic asscts must be expanded; ;Srograms aimed at
.the sustained management of biotic résources must be stimulated and guided, particularly in
agricultural and lumber-producing properties and also on ‘lndigenous reserves; large fires must
be avoided by contro]ling the accumulation.of combustible materials; conservation laws must be

revised to upgrade the sustained utilization of natural resources.

In the Atlantic Forest region - where the only biosphere reserve in the country
is found, thc legal and ethical obligation to preserve its primary and secondary remnants is

recognized.

148



An enormous research cffort and actions for the recovery of considerable areas
of devastated forest are also needed in the Northeast, the southern region of the state of Espirito
Santo, the western region of Sdo Paulo and the state of Parand, to restore river flows, protect
waler sources, contrel erosion and reintroduce specics into those areas.

Moreover, complementary areas of remnant groups must be recovered, to turn
them into continuous forest areas and establish corridors allowing a larger genic flow among

populations of plants and flowers.

In 1988, the Atlantic Forest Consortium was created. Today it includes eight
staies of the Federalion, in addition 1o the Federal Government, and has four main objectives:
the protection of biodiversity by the preservation of forest remnants and the implementation of
conservation units; the search for sustainable development through the attempt to define and

solve the serious economic and social problems of local populations, ensuring their
understanding of the importance of protecting the environment; the promotion of environmental

information and education, in an attempt to reach large social groups; and the raising of all

necessary funds to carry out these aclivities,

In the Campos do Sul (Southern Plains) region, it is necessary to define and
demarcate conservation units, to ensure, among other actions, that studies on alternatives for

agricultural activities are carried out enly in areas of established potential.

In the Araucaria Woods region, a vcfy original area of the country in terms of
biodiversity, priority must be given to preserving its remnants, because of their scarcity. It
should be added that incentives to the production of artificial forests must be regulated.

 In the plains of the Pantanal region, in addition to extensive livestock raising that
has been practiced since the days of colonization, in relative harmony with the environment,
alternatives for. the economic use of the region must be developed, in ways that upgrade the

environment and the areas characterized by seasenai floods.

Special attention must be paid to the surrounding ecosystems, which play a role
in the maintenance of the hydrological cycle of the Pantanal region.

The requirement that every farm must have a legal forest reserve corresponding
to 20% of its area is extremely imporiant to the preservation of the genetic diversity of the

ecosystems in agriculiural and sylvan pastoral activities.

The creation of biological reserves must be promotéd, since 12 swampland areas

have been identified as priority areas for in silu maintenance of the region's biodiversity.
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Ecotourism - An option for sustainable development

In spite of the remarkable natural potential of the country, tourism -
in Brazil is still an incipient activity.

Ecotourism requires relatively low investments and offers a fast
return. By absorbing local abor, it enhances the local inhabitant’s utility and
coniributes to reducing migration. It is also a powerful tool for environmental
education, both for those who make their living from it and for those who enjoy
it.

No other segment of the tourism industry is expected to grow
worldwide as much as ecotourism; the expectations are that in the nineties it will
grow twice as fast as conventional tourism. According to studies carried out by
the Organization of American States {QAS), there is a large repressed demand for
ecotourism in the Amazon, in the most traditional tourist markets.

The integrated tourism development of Amazdnia requires certain
minimum actions such as the expansion of air transportation in the region,
incentives for river tourist transportation, the implementation of a health and basic
sanitation infrastructure, and the expansion of jungle accommodations, of which
there are presently no more than seven in the entire region.

The implementation of the Ecotourism Project at a national level
provides an additional basis for sustainable development. It was planned to ensure
that all funded undertakings in this area comply with the environmental laws in
force.

5. Agriculture, food safety, and biodiversity

In 1990, hunger and malnutrition affected two-thirds of the Brazilian population
as a direct result of the agricultural policy implemented in the past two decades and of the
income distribution system. The presence of Brazilian agriculture in the international productive
system, as of the sixties, paved the way for modernization, which was characterized by
monocultures such as coffee, soybeans, orange, wheat and sugarcane, through two combined
factors: greater use of machines and modern tecniques and more intense capitalist forms of
production and social structures. These factors led to a higher concentration of land ownership
and a marked rural-urban migration, substantially increasing the demand for food products on
the domestic market. .

Aside from higher hunger and malnutrition rates, the modernization of Brazilian
agriculture provoked rapid changes, which unbalanced the environment. Erosion is an example
of this process, with its ensuing deterioration, loss of fertility and degradation of the soil.

The process of dgricultural institutionalization activities, which was subsidized
by the State, led to higher poverty rates and to the destruction of a substantial portion of natural
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re'sources. To revert this situation, changes in agricultural priorities are required, and a new
model must be implemented, envisioning a more even distribution of the rural population within

the Brazilian territory. This model should give priority to food production, appropriate land
management, correct allocation of water resources, and use of appropriate technologies in each

TEgIon.

To ensure food security, the genetic base contained in plants that are traditionally
used as food must be expanded. As a requirement of fundamental importance, the country must
look for alternatives through agricultural research in situ and gx sity in conservation systems
based on germplasm banks, botanical gardens and genetic reserves.

6. Oppnrtunities for development based on biodiversity

Conservation of genetic resources and preservation of biodiversity focuses on
speci'es that may have an impact on the modernization of strategic sectors, sucl"1 as human and
animal health, agriculture and the environment. Another priority consists in ensuring availability
of this genetic material, as well as information in its regard, to both present and future
generations. '

The internationalization of industrial property laws applied to biological products,
according to the proposal presented by certain developed countries, will permit the legat
appropriation of these resources by the more advanced nations, which have an undeniable
advantage over developing countries regarding techniques for the utilization of genetic resources.

It is a known fact today that true control over genetic resources resides in the
access 1o information on genetic materials and the possibility of using them, which is afforded
by the mastery of management techniques. Therefore, any industrial property law applied to this
area will tend to benefit countries endowed with more advanced management techniques.

Brazil is particularly intercsted in the international discussions being held on this
matter, because of its remarkable biological diversity. Information on biodiversity, at both the
scientific and popular levels, is part of the scientific and cultural patrimony of each country; its

use should therefore be duly regulated and controlled by the country that possesses it.

7. Tools for sustainable development

In the conception of an innovative development model, the strategy adopted for
human resources development plays a central role. It should provide for unrestricted access to

basic education and to a generalized awareness of environmental problems.
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The development of human resources should be the top priority of all public
policies in the social area. Furthermore, the training of educators and professionals in the
various scientific fields must be expanded and intensified.

Facing the challenges posed by sustainable development, which is based on new
organizational and managerial patterns applied to industrial, agricultural and mining activities
and to services in general, also requires the participation of producers in decisions that affect
their lives, as an example of the systematic decentralization of decision-making mechanisms
which should be emphasized, )

Specific policies should be adapted to regional features and to the priority
promotion of emﬁ]oymcnt—generating activities, that may assimilate and incorporate technologics
aimed at maximizing the use of local energy resources and the development of new products for
domestic and foreign markets. Considering the scale of most agricultural and extractive
activities, the traditional technologics, subject to gradual improvements, could be efficient and
more readily accessible to small rural producers, without disrupting socio-cultural and ecological
pattems. ‘

The efforts undertaken to train researchers domestically and to promole exchanges
with foreign researchers, who have subsequently remained in Brazilian teaching and research
institutions, have made it possible to gcnératc an emerging scientific capability in environmental
matters. However, the undergraduate, refresher and postgraduate environmental study programs
have maintained a trend towards a marked sectorial orientation, as opposed to the trans-sectorial
and multi-disciplinarian approach that this subject calls for.

Besides the need to prepare teachers and researchers for university-level
institutions, duly trained on the basis of an inlegraied view of environmental problems, there is
a considerable unmet demand in private companies and in public institutions for intensive

training in the ficld of management of environmental resources and impacts.

In addition to adequate tools, the implementation of sustainable development
strategies requires an organizational framework consistent with new management models.

' The present crisis faced by the State has introduced a new parameter into public ‘
policy, namely the low saving capacity of the public sector, resulting in a comparatively better
endowed private sector. Therefore, the discussion of the sharing of responsability must now
include both these sectors, and not only the different levels of the public sector. ‘

The effective implementation of a new environmental management system is

largely the state’s responsibility. The definition of optimal environmental managerﬁcnt requires
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the sharing of responsibilities between the state and the private sector, non-governmental
organizations and society as a whole, not only as consequent to the financial crisis but also as
a means of promoting further democratization of the country. The new management system
should be decentralized, sharing costs with greater equality. Tt should also adopt a
comprehensive approach, 50 as to consider both the envirohmental issue and matters related to
economic and social development.

The Federal Constitution establishes principles of decentralization in various areas,
including environmental policy matters, and refers to a tax reform that allocates 63 % of the total
tax revenue of the country to the states and municipalities.

Environment-related matters are central to all the topics addressed. The
Constitution deals with them in a complex manner, decentralizing some responsibilities and
maintaining others centralized. At any rate; the Constitution represents a remarkable advance
towards the institutionalization of matters related to the environment and sustainable

_development, providing the government and society with the necessary basis for defining an
innovative development.model.

The implementation of this new form of development, in turn, presupposes the
recovery of the capacity of the Brazilian economy to generate savings. With that purpose in
view, the fiscal crisis and the foreign debt issue must be tackled, in order to overcome the
present impasse, in which the surplus of the balance of payments is used to pay .the foreign debt
and its service.

Table V.2 shows the main indicators of the Brazilian foreign debt, particularly
its impact on the exchange rate and the degree of openness of the economy, which is affected
by import restrictions and by ongoing trade deterioration. The fiscal impacts of the foreign debt
also deserve special merntion, as well as the limitations to the adjustment of assets. The
rescheduling of the debt merely rcduces‘lhc frequency of renegotiations, as charges become
eternal and the international banks become rentiers established in the economy of the country,

free of risks.
Among the domestic sources of funding for the agencics comprising the National

Envirenmental System (SISNAMA), in addition to budgetary allotments, specia! mention should
be made of the fines applied by the system. However, the lack of feasibility to expand the
actions undertaken by these agencics, the inability of the courts to act quickly, and the fow sums
of money involved in these fines limit these resources.

. To increase this revenue, it would be important to use market mechanisms, such

as surcharges and fees incorporating environmental preservation costs in private costs by means
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of mechanisms such as the polluter-payer principle. Despite the revenue potential of these market
mechanisms, external funding is fundamental.

The conversion of foreign debt into environmental projects and, more broadly,
into sustainable development projects, is an important alternative for raising funds, for both

governmental and non-governmental organizations,

Bilateral Joans and loans granted by multilateral credit agencies will continue to
be essential for the implementation of environmental and development projects. However, that
which may, strictly speaking, be valid for some projects, could be meaningless from a more
comprehensive point of view: if the level of indebtedness is to be controlled, there is no new
money. The borrowed dollars end up being used to service the debt,. and the "financed" projects
are in fact funded with cruzeiros, in other words, with domestic savings.

) Considering that environmental preservation is an investment, the rcturn of which
cannot be casily quantified, often involving global responsibilities, foreign resources for
environmental preservation projects should not be subordinated to market conditions. Donations
or concessional loans should therefore be emphasized, particularly '.for projects of a regional
scope. . l

Some alternatives do exist, such as financing exclusively for the environmental
arca, in addition to the Global Environmental Fund (GEF), which is aimed at supporting projects

" related to climatic changes, degradation of international waters, loss of biodiversity and

destruction of the ozone layer.
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Conclusion

The 1992 Conference and the Prospects
for Sustainable Development

The harmonization of cconomic and environmenial goals in countries with an
advanced capitalist system depends on tecﬁnologies capable of transforming industry and current
means of transportation into systems that use fucls and raw materials in a highly efficient
manner, . and which are based on inputs of low environmental cosi, producing little waste,
Therefore, closed lechnological systems must be created, lh-al i, systems with as litle

dependance as possible on natural resources.

Ongoing technological changes rely on advances in the fields of biotechnology,
informatics and research on new materials. For developing countries, which are basically
exporters of commedities, the scenario of inaccessible technological systems represcnts a bleak
prospect.

Countries in the South have only advanced modestly in conquering new
technologies. To have access to them, usually in the private sector of the developed countrics,
they must pay royalties and assume commitments of a financial, commercial and, at tirfes,

political nature.

Therefore, technological solutions for environmental problems beiﬁg proposed by
industrialized countries raise questions regarding the very role of developing countries in the
international economic system in the future. The traditional role of commodity suppliers, which
is already inadequate to meet basic development requirements, is in itself at stake. Thc
- emergence of ncw technologies clearly highlights the need to undertake concentrated domestic

efforts with a view to developing advanced and nonaggressive technologies, and to foster
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international commitments aimed at facilitating access to téchnologies from the industrialized
countries.

A thesis which is only starting to be disseminated, defends the notion that both
the intrinsic cost and the cost for the preservation of naturdl resourses should be taken into
consideration, and not only the costs involved in their extraction, such as labor, equipment and
technology. With a few exceptions, foreign marketing and the mechanisms used for sctting
international market prices of natural resources - as industrial inputs or food products - are not

controlled by developing countries, where they are found on a larger scale.

The simultaneous occurrence of a financial ¢risis and an environmental ¢risis was
particularly harmful to certain developing c(;untlics more affected by imbalances in their external
accountd While they became net capital exporters, additional expenditures were demanded of
them to protect the environment. The burden of the service of the Latin American, Asian, and
African foreign debts which amount to US$ 1.3 trillion, is equivalent to almost half of their
collective GDP. The net capital transfer from the South to the North amounts to more than US$
40 billion a year. '

Some of these countries exploit their natural resources more intensely, although
not always appropriately, to boost their often decreasing export earnings. This situation is further
aggravated by the protectionist barriers imposed by developed countries, which account for a
Toss of about US$ 100 billion a year in the trade balance of the developing countries, that is,

twice as much the official aid they can count on to implement development projects.

In Brazil, there have been substantial changes in the way environmental issues are
dealt with from the political, Ieéal and institutional points of view. However, from the economic, .
financial, scientific and technological standpoint, structural matters have impeded the fulfillment
of short term expectations. Restrictions on public spending, measures taken to control infiation,
and the burden of the foreign debt are some factors which considerably limit any large-scale

action by the Government.

Actions aimed at correcting environmental damages have a concomitant effect on
the socioeconomic sphere. In addition to favourable poiitical conditions and political will,
investmg:ms in infrastructure, as wel! as social investments, are required to correct environmental
distortions. It is imporant to stress that an economic model that guarantees growth while not
placing undue pressure on natural resources is yet to be tested on most ecosystems in Brazil and

in the world at large.
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Problems inherent to developing countries are often amplified in Brazil, due to
the unique features of the country. Having the largest reserve of rain forests on the planet, the
heterogeneity of its ecosystems, its biodiversity, the existence of huge mineral deposits in its
subsoil and the presence of rivers capable of providing energy and food within its territory are
among the remarkable asscts of the country, and constitute at the same time challenges that
cannot be ignored by politicians, planners and scientists.

In contrast with what happened in the developed countries, the assessment of
damages caused to ecosystems by the occupation of new spaces in Brazil was almost concurrent
with the discovery of the greenhouse effect and the deterioration of the ozone layer. The
developed world occupied its available spaces a long‘r.ime ago, consumed a substantial part of
its natural resources and, dircctly or indirectly, contributes to the exhaustion of the natural
resources of the developing countries.

- Also, there are only few developing countries which theoretically still dispose of
available space to be occupied or enjoy the economic means to promote this occupation at a
large scale. None of them, however, have so many areas and such a huge biological diversity

to be investigated, surveyed, and finally preserved or used as Brazil.

Because of these features, the environmental problems in Brazil have a global
dimension and demand the country's compulsory participation in multilateral efforts aimed at

finding solutions to the planetary imbalances of the environment.

The topics that make up the global agenda present a challenge to Latin America
as a whole, and to Brazil particularly, in an unprecedented way. The environmental crisis
coincides with a period in which the region is facing an equally unfavourable situation in many
other areas. Development cannot be resumed without strengthening democracy; but, at the same
time, there is a need to stabilize the economy - that presupposes a solution to the foreign debt
issue - a need to insert the economy into the worldwide stream of technological interchange, to
implement more austere and socially equitable standards of consumption, and to improve the
distribution of income. Any development alternative if it is to be durable must be
environmentally and socially sustainable; that is, it must focus on the basic needs of present and

future gencrations, as well as on preserving the current stocks of resources.

Finding solutions to the world crisis demands new forms of cooperation and
coordination among the countries of the region, since the more developed countries are
permanently inclined to coordinate their own action so as to define and defend their interests.

In contrast with the foreign debt negotiations, which destroyed the basis for multilateral
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negotiations by privileging one-to-one dealings between creditors and debtors, the environmental
problem can only offer new opportunities to the countries of the region if they learn to act
together. There can be no breakthrough through bilateral negotiations on these problems, because
it is impossible to individualize a reality that ignéres national boundaries, a fact that the

developed world perceives very clearly.

This means, for exampie, that we should carefully examine proposals aimed at
introducing credit restrictions in international financial organizations, imposed upon developing
country projects under the pretext of environmental criteria. These criteria must originate from
political decisions of the society in question; they should not be imposed on any society, lest
they cnd up being used for manipulative purposes in the complex spectrum of power politcs
among countries, typical of the present world order. For this reason, new modalities for the
transfer of resources and technology must be devised so as to overcome the adverse effects of

the crisis by means of negotiated strategies, -

Moreover, the environmental crisis calls for the reconstruction of the institutional
framework that permeates international relations. The old framework precedes the present
consensus, as it belongs to a time when the interdependence that characterizes contemporary
society at the end of this century had not been ﬁerceived, a time when there was a belief in the
possibility of compartmentalizing problems (epergy, health, poverty) through bureaucratic
mechanisms. The time has come to internationalize the intergovernmental organizations, which

in practice tend to crystalize the distribution of power among nations.

Again, multilateral iﬁitiativcs are required in this context to prevent the
consolidation of proposals aimed at establishing supranational authorities to supervise the use of
natural resources. For example, decisions on the use of common areas, such as the oceans, are
still being taken by a handful of countries, which is confirmed by that fact that many developed
countries have not adhéred to the United Nations Convention on the Law of the Sea, and are
resisting the adoption of effective mechanisms to make possible the creation of a convention on
transborder movements of toxic residucs.

The United Nations Conference on Environment and Development, as a political-
diplomatic meeting at the highest level, should lay the foundations for new parameters of
international cooperation, with the aim of correcting environmental imbalances that threaten the
planet. Lasting solutions to global problems require the participation of the whele intemaiional
community, according to the responsibility of ezch country for the generation of these problems

and their resolution, and 1o the individual financial and technological capacity to resolve them.
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To be lasting, these solutions must necessarily incorporate the conceptual advances
of the eighiies, particularly the principle of sustainable development. How can ihe objective of
“sustainability” of economic policics be attained both in developed and developing countries,
while making way for the eradication of poverty and doing away with unsustainabie patterns of
preduction and consumption? This is what will be discussed at the Rio Conference.

The institutional and legal basis for dealing with the environmental issue - a
Governmental responsibility - improved significantly in various countries in the world after the
1972 Stockholm Conference, with regard to specific topics, However, national environmental
policies, even when there is a legal-institutional basis and community participation, have not
been adequate for dealing with global problems, as they lack sustainable models and appropriate
technologies or financial resources. In this context, the Interamerican Development Bank and
the Economic Commission for Latin America and the Caribbean believe that Latin America and
the Caribbean have a deficit of investments of the order of US$80 billion a year, due in part to
the foreign debt problem and to the deterioration of trade.

These facts demonstrate the need to devise new strategies so as to make
sustainable development models feasible, and reveal the need for the urgent adoption of new
patterns in the relationship among nations, particularly in the technological and financial areas.
This includes of course the private sector, because of its important role in the generation of
technologies and in the international financial system. It is necessary to promote a new cthic
based on the premise that progress can only be attainable in the long run if it is conceived as a
process allowing all peoples to fulfill their aspirations for a sustainable development.

On the other hand, transferring environmentaily appropriate technologies requires
an innovative approach to the question of intelleciual property, as the basis for creating a legal
framework which might effectively further the access of developing countries 1o the
technological advances of the industrialized world.

In_contrast with the 1972 Stockholm Conference, which was dedicated to the
human environment, the United Nations Conference on Environment and Development will seek
to deal jointly with the environment and with development, and to promote discussions, from
a new perspective, on all the claims of developing countries placed before international economic
forums since the sixties, These justifiable claims should not be seen as an excrcise in North-
South confrontation. They should be considered as attempts to seize this unique opportunity to
reformulate the international system at a crucial time in history, and to make possible the

survival of humankind on a fairer and more equitable basis.
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Annex

The Environment and International Negotiations

The United Nations Conference on Environment and Development
should serve as a universal forum at the highest level, for the definition of forms
of cooperation that ensure the reconciliation of the two terms expressed in its
title, which, usuaily, seem mutually antagonistic.

For developing countries, which represent three fourths of
humanity, the reconciliation of development with the elimination of poverty in
this phase of systematic environmental crisis will be carried out through
discussions on certain fundamental issues, both domestically and in international
forums on the environment. Among the developed countries, discussions will
focus on the manner through which changes are to be introduced, regarding
industrialization and standards of consumption in face of environmental
imperatives, without causing serious economic imbalance,

The world faces the following aliernatives: it either perpetuates the
current model, with intensive consumption of natural resources by the more
developed countries, allowing their population a high degree of consumption, in
stark contrast with the scarcities found in the developing world; or it reexamines
this pattern, in favour of a model that places less pressure on the natural resource
base and permits more balanced levels of development.

This latter model presupposes a new international division of labor,
a profound industrial reconversion, the altcration of consumer habits in the
developed countries and greater international solidarity, capable of creating access
to scientific and technological advances for developing countries.

1. The 1972 Stockholm Conference

In 1968, the United Nations General Assembly convened a
Conference on the Human Environment, which was to be held in 1972, Its main
proposal was to encourage action by Governments and international agencies, and
to provide guidelines for the protection and improvement of the human
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environment through international cooperation. Environmental problems,
understood as air, water and soil pollution resulting from industrialization, should
be corrected; the developing countries ought to be provided with the instruments
to prevent environmental evils.

Two elements comprised the Brazilian pronouncements since the
preparatory stage of the Conference: concern with the possibility that the
environmental issue could lead to interference in internal affairs, and criticism of
the stance adopted by developed countries.

The Brazilian delegation to the XXV General Assembly (1970)
proposed that internaticnal cooperation include improved terms of trade and
additional technical assistance and funding from the North to the South, for
solving the environmental imbalance in developing countries. The Resolution, as
formulated by Brazil and adopted then, further recommended the inclusion in the
agenda of the subsequent Preparatory Meetings of specific items regarding social
and economic issues, to safeguard and promote the interests of the developing
countries and to allow them to reconcile their national environmental policies with
national plans for development.

Other elements included concemns regarding the possibility that
developed countries might impose non-tariff barriers on exports from developing
countries, the directs adoption of environmental criteria, and preoccupation with
the developing economics’ capacity 1o absorb environmental costs in their price
structure for products.

In the pre-Stockholm period there was also a proposal to transfer
environmental technologics 1o developing countries at a favourable price, since
the batance of payments of those countries had been overburdened with the cost
of patents and royally payments.

It was also during this phase that a proposal from some developed
countries was put forth, placing natural resources under the administration of a
world trust to be sharcd by all humanity.

The Brazilian delegation vigorously opposed this proposal, based
on the argument that the intemational community should have a single framework
for all aspects and sectors of the life of nations. The developed countries’
proposal to share natural resources which fell under the national jurisdiction of
other nations, without offering in return to share the economic and financial

" power that they exercised over the international community was inadniissible.

The Panel of Experts on Development and Environment, held in
Founex, Switzerland, in which Brazil took part, revealed with precision the
divergence of opinion between developed and developing countries,

For the former, development was the cause of environmental
problems. For the latter, it would be the vehicle for correcting environmental and
social imbalances. Improvements in the quality of the environment in developing
countrics would depend on betler conditions in the fields of health, education,
nutrition and housing, attainable only through economic development.
Environmental considerations, therefore, should be incorporated into the process
of integrated development.

Correction of environmental imbalances and protection of the
environment should fall under the responsibility of developed countries. The
priority commitment of developing countries should continue to be that of
accelerated development,



The Founex Report was of fundamental importance in consolidating
the conceptual underpinnings that would be discussed at the 1972 Stockholm

Conference. Consideration of environmental questions as inherent to the process
of development broadencd the very concept of development itself.

Nowadays, the industrialized countries’line of argument includes
many concepts put forward by delegations from developing countries in the 1972
Stockholm Conference. The international community not only began to admit the
link between development and the environment, but also began to acknowledge,
as a result of scientific evidence, the greater responsibility of developed countries
regarding the contamination of the planet.

Building on the conclusions of the Founex meeting and of the 1972
Stockholm Cenference, the Brundtland Report developed the idea of sustainable
development, understood as a process of change in which the use of resources,
targets for investment, oricniation of technological development and institutional
changes bring about the potential for meeting present and future human needs.

Sustainable development could be achieved by the resumption of
growth and better distribution of its benefits, by rationalizing energy use and
meeting the basic nceds of populations, by stabilizing demopraphic levels and
conservation of resource bases, by reorienting technology to reduce its ecological
impact and by incorporating environmental criteria into economic decisions.

Developing countries were eager to point out the risk that the
objective of sustainable development might pose in practicc: a real reduction in
the resources required for the implementation of programmes and projects defined
in terms of national priortics. Therefore, in conirast with environmental
conditions imposed by bilateral programmes and multilateral agencies, they have
been promoting the idea of additional resources, fumnished under favourable
conditions, for the implementation of their environmental policies. From the
Brazilian point of view, the concept of sustainable devclopment cannot be
regarded as a mere transfer of environmental conservation standards and models
from the industrialized countries to the developing world.

While the attitude of the industrialized countries has substantially
changed, the concrete effects of such a change have still not been translated into
reality. Since 1964, the date of the First United Nations Conference on Trade and
Development (UNCTAD), all multilateral efforts have falien short in the attempt
to accelerate the development of the countries of the South and to reduce the
differences between the economic situation of the rich and the poor. The United
Nations Dccade for Development, the 1975 Paris Conference on North-South
Cooperation, the North-South IJialogue and the New International Econormic
Order have done no more than sct forth well formulated ideas without any
practical results, because they werc unable to bring about structural reforms in
economic-financial and political relationships among nations.

The change in the perceptions of industrialized countries and the
improvement in the economic conditions of certain developing countries do not
mean that the intcrnational economic problems from past decades have been
overcome. As the Brundiland Report states, liltle has been done regarding old
issues, such as the recovery of terms of trade and a new and more desirable
international division of labor. The flow of financial concessions for developing
countries continues to be limited, and technology transfer is more associated to
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the strategies of multinational companies than to the interests of the less
developed nations.

2. The United Nations Conference on Environment and Development

Twenty years afier the presentation of the Swedish proposal for
helding a Conference on the Human Environment, the XLIII United Nations
General Assembly (1988) adopted Resolution 43/196, which determined that a
conference on cnvironmental issues should be held by 1992; it suggested that,
among other aspects, the mecting assess the trends in policies and actions of
nations and international organizations for protecting and improving the
environment, in addition to cxamining how environmental criteria have been
incorporated into policies and economic and social planning since the 1972
Stockholm Conference.

The principle that developed countries have a larger share of
responsibility for the degradation of the environment was mentioned for the first
time in this resolution, approved by consensus. At the XLIV Session of the
General Assembly session, Brazil offered to host the Conference. .

Resolution 44/228, adopted by the XLIV General Assembly (1989),
decided that the United Nations Conference on Environment and Development
would be held in Brazil, coinciding with World Environment Day (June 5), and
would last for two weeks.

The Resolution further rcaffirmed that the foreign debt of
developing countries’ should be approached in an efficient and urgent fashion, so
that thesc countries might be enabled to contribute fully to the global efforts for
environmental protection.

During the United Nations General Assembly meeting of November
12, 1990, the Secretary General of the upcoming Conference, Maurice Strong,
gave a speech in which he outlined the following results expected from the United
Nations Conference on Environment and Development, to be held in 1992:

. Conventions, partICularly on climate, biodiversity and possibly
forests;

A Charter or Earth Declaration which would establish the
principles of basic conduct for nations in their mutual
relationship and in their relationship with the earth;

. An Programme of Action (Agenda 21), which would contain
concreic measures for implemcentation of the principles of the
Charter, integrated into a working programme internationally
agreed upon for the period extending from the Conference until
the 21st Century.

The Conference should also focus on the necessary means for the
adoption of Agenda 21, such as:
New and additional funding for developing countries, aimed at
permitting them to integrate the environmental dimension into
their plans for development, including the additional cost
resulting from the fulfillment of international agrecments of an
environmental nature;



. Access by developing countries o environmentally sound
technologies, including the offer of concessions and preferential
treatment, thus reinforcing the capacity of these countries to
absorb and use such technologies;

. Strengthening of institutions dedicated to the environment, of
environmental agencies, and of development institutions and
agencies.

2.1 The Tlatelolco Platform on Environment and Development

As with the preparatory stage for the 1972 Stockholm Conference,
the General Assembly Resolution 44/228 provided for preparatory meetings on
the environment and development in every region, and integration of the results
of such meetings into the process for the 1992 Conference. The Latin American
& Caribbean Regional Preparatory Mesting for the United Nations Conference
on Environment and Development was held in Mexico City in March, 1991,
when the Tlatelolco Platform on Environment and Development was adopted. The
document includes the position of countries in the region regarding issues that wili
be part of the United Nations Conference on Environment and Development’s
Agenda.

The Platform expresses concern over the deterioration of global
ecosystems that has occurred since the 1972 Stockholm Conference, linked to
models of unsustainable development that prevail especially in the developed
countrics.

The document highlights the importance of consolidating
democratic movements in the region, and recognizes that the causes for their
social and economic problems, including the foreign debt, persist, which increases
poverty and deteriorates the quality of the environment. Thus, it is only when the
foreign debt issue has been resolved that the region will be able to achicve
sustainable development from the environmental, economic and social points of
view.

With regard to the financial aspect, the Platform foresees the
creation of a special fund, to fumnish new and additional concessionary funds to
developing countries for the implementation of environmental programmes,
priorities and plans. Contributions to this fund must not affect current funds
allocated o intenational cooperation for economic development. Eligibility
criteria for programmes and projects to benefit from this fund must not be based
exclusively on the criterion of per capita income, which is currently applied by
multilateral lending institutions.

The Platform incorporates the thesis that national accounts should
follow ncw critéria, which consider activities responsible for soil erosion and for
air and water poliution and the decrease of forests and living resources as capital
depreciation, and not as increases in national income. Also expressed was the
conviction that environmental and social costs of activities in the productive sector
must be taken into consideration, to ensure harmonization of national instruments
for environmental protection with economic and financial policies.

The following issues are considered as important {0 the region, and
should therefore figure in the agenda for the United Nations Conference on
Environment and Development;
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Protection of the atmosphere and climate change

The Convention must consider the relative responsibility of
countries that produce gases related to the greenhouse effect and of countries
possessing drains for these gases; the obligations of each must be determined,
according to the respective contribution of each to a solution to the problem of
climate change. On the one hand, the convention must admit the primary
responsibility of the developed countries for-the effects of transboundary
pollution. On the other, it must recognize the need for developing countries to
benefit from their natural resources in a sustainable way, so as to improve the
standard and quality of living of their peoples.

Biodiversity and bietechnology

The region must promote, in international fora, the preparation of
legal instruments to protect its genetic heritage, and for trade regulation of the
genetic base. The advances made in biotechnology and the economic potential of
biodiversity make international agreements necessary to establish transparent
mechanisms, subject to the express consent of the country possessing the genetic
resources, with respect to their commercial exploitation and scientific use. These
mechanisms must explicitly guarantee the fair distribution of the benefits of
exploitation and use. Developing countries must have access to biotechnological
progress, on a concessionary basis, and to information related to the biological
and ecological security of the technologics already developed. The Convention on
this issue mast include obligations to conserve biodiversity, and cover the benefits
derived from biotechnology.

Protection and management of Earth’s resources

The economic and ecological potential of forest ecosystems must
be the central issue in discussions on agreements relating to multilateral measures
for the protection and sustainable management of such ecosystems. These
measures must supplement international instruments under negotiation regarding
the climatic effects of forests, and concerning the aspects of forests as repositories
of biodiversity.

Multilateral measures must provide for enhancing the economic
va]ue of forest resources available to those who depend on them, and provide for
the formulation of strategies for rational use, protection and recovery of these
ecosystems, with participation by local communitics. International cooperation
agreements on the matter must include mechanisms for technology transfer and
funding.

Forestry management must be the primary objective of activities
that prevent deforestation. Saleable timber and non-logged forest products to be
sold must be obtained through forestry management, according to ecriteria
established by the countries possessing forests.



Soil degradation

Degradation, acidification, erosion and salinization of soils affect
all the countries of Latin America in different ways, as a result of inadequate
farming techniques and soil abuse, whether to maximize profits over the short
term or to ensure survival, Degradation is compounded by current techniques of
intensivc exploitation of the soil.

Protection and management of oceans, seas and coastal zones

Degradation of marine and coastal resources due to irrational
exploitation and contamination constitutes a serious problem for the countrics of
the regton. Programmes related to regional seas (in the Caribbean and Southeast
Pacific) and other regional cooperation programmes, such as the South Atlantic's,
must be teinforced. Measures for scientific, technological and financial
cooperation are proposed by the Platform, as well as actions for controlling
marine pollution and commercial exploitation of resources,

Protection of the quality and supply of fresh water

A’ proposal is presented for setting up management and
administration plans for basins and regional conservation programmes and integral
development of water resources, guaranteeing sustainable development in national
and international basins, as well as research and monitoring programmes to
reduce or ¢liminate river pollution.

Eradication of poverty in human setilements

It is considered indispensable at the intemal level to resume growth
and to foster the promotion of structural reforms and reformulation of economic
and social policies to provide the population with adequate health and education
services, ‘as well as better housing conditions in both urban and rural arcas. On
the external level, it is indispensable that there be cooperation in the areas of
trade, foreign debt, and transfer of additional financial and technological
resources.

Urban development and the environment

In order to eliminate urban environmental deterioration in Latin
America and the Caribbean cities, the financial mechanism for sustainable
development should, at the very least, give priotity to improving housing and
infrastructural conditions, eliminating solid and liquid wastes and dealing with air
pollution.
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Environmental management of toxic and hazardous wastes

Mechanisms for monitoring and controlling the illicit traffic of
toxic substances, wastes and dangerous products, supplementary to the Basel
Convention, must receive priority attention. A mechanism must also be set up to
prohibit the marketing, in developing countries, of products, processes and
dangerous substances banned in their countries of origin,

2.2 Sectoral conventions
Protection of the ozone layer

The Vienna Convention (1985), in its preamble, restates Principle
21 of the Stockholm Declaration, which became the basis for research and
subsequent control actions regarding transboundary air pollution, The objectives
of the convention are to protect human health and the environment against the
adverse effects resulting, or possibly resulting, from activities that modify or
could modify the ozone layer. ‘

The first Protocol concluded at the Vienna Convention was adopted
at the Conference of Plenipotentiaries held in Montreal, September 14-16, 1987,
according to a decision of the UNEP Govemning Council. The preamble of the
protocol reiterates the determination to protect the ozone layer by worldwide
measures to control emissions of substances that could deteriorate the ozone layer.
It sets as an objective the elimination of these substances, and introduces the
notion that in the process, economic considerations should be looked into. The
other signatory countries committed themselves (o gradually reduce production
and consumption to 50% of the 1986 level by 1999, With regard to halons, the
commitment was 1o lower production and consumption to 1986 levels by June 30,
1993, -
The Second Meeting of the Contracting Parties to the Montreal
Protocol on Substances that Deplete the Ozone Layer concluded the stage of
revision of the protocol in a manner favourable to the protection of the ozone
layer and to meeting the demands of developing countries.

Brazil adhered to the Vienna Convention and to the Montreal
Protocol on March 19, 1990 - following approval of the respective texts by the
National Congress - since it considered it politically important to participate in the
international effort to contin the damage to the ozone layer. Brazil also thought
it fitting to participate in the negotiations then under way for revising the
protocol, and that came to define mandatory mechanisms of financial and
technological cooperation for developed countries. Since the technological and
commercial berefits resulting from the protecol were restricted to the contracting
parties - agents of acceleration of technological progress - it was considered
necessary to provide Brazilian industry with refrigeration, compressor production,
foaming, electrical and electronic equipment and components, computers, and
access to these technologies and market advantages.

There are important economic interests involved in the reduction
of CFCs and halons. For example, the world market of CFC's for refrigeration
is estimated at one billion dollars a year. The costs of industrial adaptation and



development of capital goods for emission of new substances, just in the USA,
would be on the order of US$135 billion.

The Convention on Climate Change

The First Assessment Report of the Intergovernmental Panel on
Climate Change (JPCC) included most of the theses from the developing
countries, including the theory whereby reducing the differences between the
industrialized and developing countries would enhance the treatment of climatic
issues. :

The Convention should provide for general obligations, such as:

. 'The adoption of means for limiting and reducing climate change
(which would be justified as well by other non-environmental
considerations) and of means of adaptation, according to the
capacity of each country;

. Protection of the atmosphere and stabilization and improvement
of its conditions;

. Encouragement of relevant technology transfer, and technical
and financial assistance so that developing countries may fulfill
the obligations to which they have committed themselves;

. Provisions for funding mechanisms and for technology
development and transfer.

. The Convention was also to contain a chapter on institutional
mechanisms, research, information and exchange of reports, in addition to the
solution of conflicts.

The Second World Climate Conference adopted a Declaration that
reiterated the recommendations of the IPCC report and affirmed that from a
technical point of view, there are cost-effective measures for reducing carbon
dioxide emissions into the atmosphere by anthropogenic causes, especially in the
industrialized countries, which are responsible for 75% of the emissions of this
gas. These measures are concentrated in the energy sector (increased efficiency
and usc of alternative sources).

The Declaration recognized that the developing countries are being
called in to alleviate a legacy of damage to the environment that they did not
cause. If they wish to avoid the disastrous course taken by the developed
countries, they must adopt modemn technologies before they move down the same
road of industrialization, in particular with respect to energy efficiency. Thus, the
developing countries will only be able to contribute to lessening the changes in
the climate to the extent that they have access to clean technologies, now
available only in the mere industrialized couniries.

The document also acknowledged the need for the developing
countries 1o be able 1o count on additional funding to implement strategies for
mitigating climate change.

Financial commitments and mechanisms and means for transfer of
technology to developing couniries, as well as international scientific and
technological cooperation, will be integrated elements in the negotiations.
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The Convention must cover, in an integrated fashion, emissions,
sinks, technology transfer, financial resources and mechanisms for developing
countries, scientific and technological cooperation and measures for counteracting
the effects of climatic changes and their possible adverse impact, particularly on
developing countries.

As the host country for the United Mations Conference on
Environment and Development, the Brazilian Government is interested in seeing
that the Convention on Climate Change be signed, as expected, in Rio de Janeiro,
and that it contain provisions along the lines of the elements pointed out in the
first IPCC Report, and repeated in mectings after publication of that document.

Biodiversity Profection

Protection of biodiversity has, in recent years, been the object of
the attention of several specialized United Nations agencies and non-governmental
organizations, closely linked 1o the protection of tropical forests, Besides being
more heterogeneous than the temperate or boreal forests, they nowadays cover
greater areas than forests of other climatic zones, despite the devastation rate of
11.5 million hectares per year, according to FAO.

The protection of biodiversity is, however, only one side of the
question, Just as important as the preservation of genetic diversity is its use as the
basis, through biotechnology, for advances in health, agriculture, food supply and
many other fields. Biotechnological expertise is heavily concentrated in the
developed countries of the temperate zome, which reap the greatest economic
benefits from this knowledge.

The eventual convention and its protocols should be supported by
a fund to finance projects for the preservation of biodiversity, so that resources
will flow from those who have the technology to those with the genetic resources.
Aspects such as the cost of conservation, access to genetic resources, intellectual
property and biotechnology had to be discussed prior to the beginning of
negotiations. To take up these issues a working group of legal and technical
cxperts was formed and met in February, 1991, in Spain, with the work group
objective of drawing up the first draft of the convention. During the meetings of
the ad hoc working group, the issue of *frec access” was brought.up, even if
remuncrated, to germplasm banks, based on the principle that biodiversity is the
common heritage of humanity, in contrast to the Brazilian thesis of access to
biodiversity regulated by agreement, at the discretion of the country possessing
it

Preservation of biclogical diversity and biotechnology requires
innovative regulation, with the objective of inaugurating, within the context of
inlernational economic relations, a new stage in the cquitable distribution of
benefits between the holders of genetic resources and preserved raw material, on

the one hand, and those who have technological benefits assured, matnly because
of the genctic resource base, on the other. It would be appropriate to establish
mechanisms to ensure participation by countrics holding genetic resources in the
development and application of technologies related to these resources, even if
such technologies originate in the private sector of developed countries.



Among the aspects discussed by the ad hot working group, the idea
of compensation for the use of germplasm was introduced: countries interested
in obtaining genetic resources would compensate the holders of such resources for
their conservation and would be ensurcd, in turn, to access them freely. Brazil
considers that the incorporation of this concept into the future convention would
explicitly define an asymmetrical relationship aligning “holders" against "users®
of biodiversity, and would attribute an assistance character to the issue, to the
detriment of fundamental aspects such as the rational use of biological resources,
and easier access lo biotechnology by developing countrics.

In contrast to the idea of compensauon the notion of biological
diversity preservation is proposed as a "service" within the context of a
relationship that would not necessarily be asymmetrical. That is, the holders of
genetic heritage would provide a service in conserving it, which would be
remunerated; and those interested in using such heritage would assume the costs
of its preservation in the owner country.

In this calculation of costs, a broad approach must be used, taking
into account the non-commercial valve of biodiversity, such as the quality of life,
mitigation of climatic changes and the quality of the air and water, etc. Not only
would the issue of level definition be subject to negotiation, but the modes of
remuneration and the tespective division of responsibilities as well,

One of the issues that has come to the attention of the Brazilian
group is the relationship between inteflectual property rights, on the one hand,
and access to biological rcsources and biotechnology, on the other, The question
of intellectual property is the object of intense internal debate, both due to the
need for an adequate Code of Intellectual Property relating to the new guidelines
for Brazilian industrial policy, and as a resull of the progress of discussicns on
this issue at the World Intellectual Property Organization (WIPO) and ai the
Uruguay Round.

A legal instrument for lorests

Developed countries have presented multilateral proposals
regarding the forestry issue, outside the context of the Convention Framework on
Climate. The convention would be the framework for international cooperation
lo, among other purposes, undertake an inventory of world forestry resources,
monitoring the forests of the world by an international communication network,
and promoting programmes for the protection of forests by debt conversion
arrangements, with the support of multilateral lending agencies.

There is consensus that this instrument must cover the temperate
and tropical forests, the sustained exploitation of forest resources, the protection
of biodiversily and trade barriers, There are, however, differcnces regarding the
form and legal nature of the document.

The position of the Brazilian delegation on the issue has been that
protection of the forests should not be focused on a reductionist view of the mere
preservation of the forest cover. Rather, it should be integrated into a broader
scope of considerations of a financial, technological, commercial, agricultural,
energy and social nature.
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Unilateral measures by the countries possessing forests are not
sufficient to stop degradation and clearing, either in the developing or the
developed countries. Tn the laiter, the adoption of policies for the reduction of
acid rain would be indispensable for reducing forest degradation. It is nccessary
to enhance the valuc of forest resources on international markets, to cnsure their
protection and sustainable management.

The negotiating forum is an ad hoc group of the Preparatory
Committee for the United Nations Conference on Environment and Development.

Transfrontier shipments of hazardous wastes

The transportation of dangerous merchandise has been calling the
attention of governments since the 1950°s. In 1957, the United Nations created
the Committee of Experts on the Transportation of Dangerous Substances. The
commitiee made recommendations that have not, however, been sufficient to
eliminale the transboundary movement and deposit of toxic substances, especially
in the North-South direction. Between 1986 and 1988, industrialized countries
shipped over three million tons of hazardous waste to Third World countries.

The transportation of dangerous substances to developing countries
has intensified in direct proportion to the establishment of more rigorous and
costly regulations and standards for waste disposal in the industrialized countries.
The shipping of waste to developing countries and the construction of deposits in
the Third World, where standards and regulations are often more flexible, have
become options that are economically atiractive to various multinational
conglomerates.

The XLII United Nations General Assembly ratified the
preparation of a global convention and of a document, Resolution 43/212, on the
prevention of illicit shipment and disposal of toxic and hazardous products and
waste, which demanded the Sates to take legal and technical measures necessary
to prevent illegal international traffic, disposal and accumulation of toxic products
and waste; prohibition of transfrontier movements without previous authorization
of the importing country; to increase cooperation enabling devcloping countries
to manage adcquately generated loxic waste.

In March 1991, the Basel Convention on the Control of
Transfrontier Shipments and Final Disposal of Hazardous Waste, 198 (Basel
Convention) was adopted, establishing, in its introduction, that a State has the
sovereign right to prohibit the entrance or eliminatation on its territory of wasle
generated in a third country; hazardous waste must be climinated in the State of
origin; the elimination of hazardous waste in countries that did not generale it,
especially in developing countries must be withheld; and States must exchange
information on transboundary movements of hazardous waste. The countries that
want to adopt this decision must inform the other countries that have ratified the
convention.

Brazil has actively participated in the ad hoc work group and in the
Conference of Plenipotentiaries, held in Basel. The statement of the Brazilian
participants to the Conference of Plenipotentiaries expressed their concern with
the fact that the control established by the Convention was not as strict as was to
be desired for such an important issue, to the extent of considering that some
States should use it as an instrument to legalize and facilitate the trade of waste.



Brazil's position, and that of other developing countries, is based
on the fact that the Convention enables the export of dangerous substances even
without the explicit agreement of the importing country. According to the
convention, the responsibility of eliminating illicit hazardous waste rests on the
importing country, which is a developing country as a rule, without any laws on
civil responsibility and indemnity, assuring the reimportation obligation by the
country exporting illegally transferred waste. It merely establishes a 30-day period
for reimportation. Should an illegal exporting country declare that reimportation
is “unfeasible," waste disposal must be processed * in a balanced manner, from
the environmental point of view,"” an expression that has not yet been defined.

Thus far, countries that generate most of the hazardous waste have
not signed the Convention, although its text does not contain commitments to
reduce the generation of such substances.
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