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Abstract
Brazil is a country with enormous social differences and, alongside the advancements of the industrial
development and the creation of a modern society, a large part of the Brazilian population lives under
fairly poor conditions, providing their subsistence by the practice of traditional knowledge; employing
primitive tools and methods. One example is the sector of artisanal fishery, which at present accounts
for about half of the active fishermen in Brazil (Ministério do Trabalho e Emprego, 2005). Even
though these so called artisanal populations are not part of the industrialisation, they commonly suffer
the consequences of the intense exploitation and unsustainable use of natural resources caused by the
industrial development. The purpose of this report is to describe how the sustainability of the local
artisanal fishermen population in Baía de Guanabara was affected by the oil spill at the Duque de
Caxias refinery (REDUC) in January 2000. A further objective of the report is to answer how a
sustainable development of this population can be promoted in the future. In order to fulfil these
objectives a field study was conducted in Baía de Guanabara, which included local fishermen from
four different colonies and associations in the bay and key informants representing other stakeholders
involved in the oil spill. In the report the impact of the accident on the artisanal fishermen population
of Baía de Guanabara is described and several measures are discussed, which might be valuable in
order to promote a sustainable development of artisanal fishermen communities in the future.

Key Words: Baía de Guanabara, artisanal fishermen, oil spill, environmental impacts,
socioeconomic situation, sustainable development
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Summary in English
On January 18, 2000, 1.3 million litres of combustible oil leaked out into the environment adjacent to
the waters of Baía de Guanabara. The accident was one of many oil spills affecting the country in
recent years. The Brazilian ambition to achieve self-sufficiency in petroleum products has resulted in a
rapid increase in national oil production, which, unfortunately, has also been accompanied by severe
environmental damage. The situation has been especially bad in the densely populated south-eastern
part of the country, including the state of Rio de Janeiro, where the largest part of the country’s oilproduction is located (EIA, 2005).
Brazil is a country with enormous social differences and, alongside the advancements of the industrial
development and the creation of a modern society, a large part of the Brazilian population lives under
fairly poor conditions, providing their subsistence by the practice of traditional knowledge; employing
primitive tools and methods. One example is the sector of artisanal fishery, which at present accounts
for about half of the active fishermen in Brazil (Ministério do Trabalho e Emprego, 2005). Even
though these so called artisanal populations are not part of the industrialisation, they commonly suffer
the consequences of the intense exploitation and unsustainable use of natural resources caused by the
industrial development.
The purpose of this report is to describe how the sustainability of the local artisanal fishermen
population in Baía de Guanabara was affected by the oil spill at the Duque de Caxias refinery
(REDUC) in January 2000. Furthermore the report will try to answer how a sustainable development
of this population can be promoted in the future. In order to fulfil these objectives a field study was
conducted with local fishermen colonies and associations in Baía de Guanabara in Brazil.
The study has a case study approach and is based on several sources of information. Semi-structured
interviews were conducted with fishermen from four different locations in the bay and with key
informants representing other stakeholders involved in the oil spill. Information was also retrieved by
direct observations and through secondary sources. The data was collected from September to
December 2005 and the interviews were conducted during November and December the same year.
The impact of the accident on the artisanal fishermen population of Baía de Guanabara is very
complex and hard to evaluate. It is also to a high degree affected by the nature of the socio-economic
situation already experienced by the fishermen. The empirical findings show that in relation to other
problems affecting the artisanal fishermen, among which the most prominent are environmental
degradation and over-fishing, the accident’s impact on artisanal fishery was only minor. In the short
term the reduced market demand for the artisanal production from the bay was the most severe effect
of the oil spill. In the long term, however, it is likely that the oil spill contributed to positive trend
regarding the environmental situation in Baía de Guanabara.
In the report several measures are discussed, which might be valuable in order to promote a
sustainable development of artisanal fishermen communities. The over-all goal of these measures is to
improve the livelihood of artisanal fishermen, thus decrease their vulnerability and dependency and
make them visible. The most plausible way to achieve this is to develop artisanal fishing; create new
jobs within the sector itself. The benefits of this approach are that it does not rely on the contribution
of extensive financial resources nor on the involvement of governmental authorities or other social
actors and that the social identity of the artisanal fishermen is preserved.
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Summary in Portuguese
Em 18 de Janeiro de 2000, 1.3 milhão de litros de óleo combustível vazou nas proximidades da Baía
de Guanabara, no estado do Rio de Janeiro, Brasil. O acidente foi mais um dos muitos vazamentos
occoridos no pais nos últimos anos. A busca pela tão almejada auto suficiência em produtos derivados
de petróleo resultou num aumento significativo de sua produção. Mas, infelizmente, esse aumento na
produção veio acompanhado por tristes eventos que contribuem com a degradação ambiental. Uma
das regiões do país mais afetada pela degradação ambiental oriunda da produção de petróleo é o
estado do Rio de Janeiro, região sudeste do país, onde se localizam as grandes bacias de petróleo.
Brasil é um país com grandes diferenças sociais, onde o desenvolvimento industrial e a criação de uma
sociedade moderna coexistem com populaces que vivem em condição de grande pobreza. Populações
essas que ainda hoje tiram sua subsistência dos recursos naturais usando métodos tradicionais. Entre
essas populações pode-se citar os pescadores artesanais, os quais formam metade da população total de
pescadores no país (Ministério do Trabalho, 2005). Apesar dessas populações não fazerem parte ativa
da intensa industrialização que vem ocorrendo no país por mais de meio século, elas são normalmente
as primeiras a sofrem as consequências da degradação ambiental provocada por esse desenvolimento.
O objetivo principal desse estudo foi descrever como a sustentabilidade dos pescadores artesanais da
Baía de Guanabara foi afetada pelo vazamento de oleo ocorrido em Janeiro de 2000 na Refinaria
Duque de Caxias. Esse estudo também buscou entender como a sustentabilidade dessa população pode
ser alcançada no futuro. Para atingir os objetivos propostos, um esudo de caso foi conduzido na Baía
de Guanabara. O estudo de caso pareceu a estratégia mais apropriada pois permite que os vários atores
expressem suas idéias de forma direta. Várias fontes de informação foram utilizadas. Entre as mais
relevantes estão as entrevistas semi-estruruadas com os pescadores artesanais e seus representates.
Para completar os dados dessas entrevistas, outras pessoas chaves foram entrevistas, entre elas,
representantes de agências governamentais, dos trabalhadores da indústria do petróleo e da refinaria de
oleo onde ocorreu o accident. Visitas no local onde ocorreu o acidente e onde os pescadores exercem
suas atividades foram realizadas.
O impacto do acidente nas comunidades de pescadores artesanais da Baía de Guanabara é uma questão
complexa e de difícil avaliação. No entanto, os resultados mostraram que cinco anos após o acidente,
os pescadores artesanais percebem a degradação ambiental da Baía de Guanabara e a pesca predatória
exercida principalmente pela indústria pesqueira como sendo as mairoes fontes de risco às suas
atividades profissionais.
Com base nos resultados obtidos, medidas visando a sustentabilidade dos pescadores artesanais foram
discutidadas, tendo como objetivo principal, diminuir a vulnerabilidade socio-economica dessas
populações, buscando torná-las visíveis nos processos de decisão, quando novas políticas públicas são
formuladas.
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Abbreviations
CONAMA

National Environment Council [Conselho Nacional de
Meio Ambiente]

CONEMA

Rio State Environment Council [Conselho Estadual de
Meio Ambiente]

GDP

Gross Domestic Product

EIA

Environmental Impact Assessment

FEEMA

Rio State Environmental Control Agency [Funda,do
Estadual de Engenharia do Meio Ambientel

FEPERJ

Fishermen Federation of Rio de Janeiro State [Federação
dos Pescadores do Estado do Rio de Janeiro]

IBAMA

Brazilian Institute of the Environment and Renewable
Natural Resources [Instituto Brasileiro de Meio
Ambiente]

IDB

Inter-American Development Bank

JBIC

Japan Bank for International Cooperation

KTH

The Royal Institute of Technology in Stockholm
[Kungliga Tekniska Högskolan]

MMA

Ministry of Environment, Water Resources and Legal
Amazon [Ministerio de Meio Ambiente, Recursos
Hidricos e da Amazonia Legal]

NGO

Non Governmental Organisation

PEGASO

Program of Excellence in Environmental and Operational
Safety Management, Petrobras

PDBG

Depollution program for Guanabara Bay [Programa de
Despoluicão de Baía de Guanabara]

REDUC

Duque de Caxías refinery

RJ

Rio de Janeiro

UNCED

United Nations Conference on Environment and
Development
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1 Introduction
Brazil is blessed with some of the world’s most abundant renewable and non-renewable resources. By
exploiting its natural resources and by the support of a big labour pool Brazil has become the leading
economic power of South America and has the tenth largest Gross Domestic Product (GDP) in the
world. However, the intense exploitation of the natural resources has been accompanied by severe
environmental degradation (Encyclopædia Britannica, 2005).
Much of the pollution and environmental degradation in Brazil has been concentrated to the coastal
zone. The export-oriented politics pursued since the 1950s has resulted in that most of the heavy
industries are located in estuaries and bays and other vulnerable coastal ecosystems. Oil production
has been an important contributor to the environmental damage. The efforts made by the Brazilian
government to increase energy production have mainly been directed to the petroleum sector and
during the last decades the country’s oil production has increased rapidly, keeping an average rate of
26% per year since 1980. The rapid expansion of the oil sector, however, has been accompanied by
severe environmental damage. Chronic pollution and frequent oil spills from oil exploitation and
shipping in coastal zones as well as off shore activities have had a significant impact on the coastal
ecosystems of Brazil (Diegues, 2002; EIA, 2005).
Brazil is a country with enormous social and regional differences and, alongside the advancements of
the industrial development and the creation of a modern society, a large part of the Brazilian
population lives under fairly poor conditions, providing their subsistence by the practice of traditional
knowledge; employing primitive tools and methods. Even though these so called artisanal populations
are not part of the industrialisation, they commonly suffer the consequences of the intense exploitation
and unsustainable use of natural resources caused by the industrial development (Countrystudies,
2005).
Artisanal fishery is one economic sector that very well figures as an example of the importance of
artisanal workers in the Brazilian economy. Of the estimated two million fishermen in Brazil about
half are artisanal and currently artisanal fishing accounts for more than 50% of the total value of the
capture. Artisanal fishing, however, is not only important in economic terms; it also has enormous
social importance. The many fishermen communities spread along the Brazilian coast has an important
economic, social and cultural functioning (Ministério do Trabalho e Emprego, 2005; Diegues, 2002).
In recent years, however, the artisanal fishing sector has experienced a big decline and since 1980
artisanal fish production has decreased by nearly 40%. Part of this decline can be attributed overfishing as a result of the fiscal incentives given to the industrial fish industry. Another problem,
heavily affecting artisanal fishing, is environmental degradation. Whereas the traditional use of coastal
eco-systems, as in artisanal fishing, has little effect on natural resources, the more recent industrial
utilisation of these eco-systems has intensified the environmental degradation considerably (Diegues,
2002).

1.1 Problem description
On January 18, 2000, 1.3 million litres of combustible oil leaked out into the environment adjacent to
the waters of Baía de Guanabara. The accident was one of many oil spills affecting the country in
recent years. The Brazilian ambition to achieve self-sufficiency in petroleum products has resulted in a
rapid increase in national oil production, which, unfortunately, has also been accompanied by severe
environmental damage. The situation has been especially bad in the densely populated south-eastern
part of the country, including the state of Rio de Janeiro, where the largest part of the country’s oilproduction is located (EIA, 2005).
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The purpose of this report is to describe how the sustainability of the local artisanal fishermen
population in Baía de Guanabara was affected by the oil spill at the Duque de Caxias refinery
(REDUC) in January 2000. Furthermore the report will try to answer how a sustainable development
of this population can be promoted in the future.

1.2 Aim of Study
The objectives of this report are to describe:
1). How the sustainability of the local artisanal fishermen population in Baía de Guanabara was
affected by the oil spill at the Duque de Caxias refinery (REDUC) in January 2000
2). What the future possibilities are for a sustainable development of this population
In order to fulfil the objectives of the study, four questions i.e. specific objectives have been
formulated to figure as guidelines during the research;
1. What is the socio-economic situation of local artisanal fishermen living from the resources of Baía
de Guanabara?
2. In what way did the oil spill - its environmental impact and the measures taken to alleviate its
environmental and socio-economic consequences - affect the socio-economic situation of this
population?
3. What further actions could have reduced the impacts of the oil spill on these people?
4. What measures are needed to promote a sustainable development in the affected local fishermen
population?

1.3 Limitations
Artisanal fishery includes the capture of various aquatic animals, including fish crabs, shrimps,
mussels etc. The methods and tools used differ according to the type of species caught. This study is
limited to artisanal fishermen conducting fishery of fish.
It is possible that the conclusions reached in this study would have been different if artisanal fishermen
conducting fishery of other types of animal species had been included in the study.
As the impacts of the oil were much worse in the mangroves and on aquatic organisms living in the
benthic zone and on the ocean bed, artisanal fishermen collecting for example crabs and shrimps might
have suffered bigger economical losses than the fishermen included in this study.
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2 Background
2.1 Brazil – land of contrasts
2.1.1 Introduction
Brazil, officially named Federative Republic of Brazil, is the largest country in South America. With
an area of 8.547.404km2 it occupies nearly half of the continents landmass and ranks fifth among the
largest countries in the world. The country borders the Atlantic Ocean along a 7.400 km long coastline
and share inland borders with every South American country except for Chile and Equador. The vast
country encompasses a wide range of tropical and subtropical landscapes, from the low-lying Amazon
rain forest in the north to a more open landscape of plateaus and low mountains in the south
(Encyclopædia Britannica, 2005).
The country is divided into 26 states and one federal district holding the capital, Brasilia. The states
are further grouped into five large geographic regions based on principal ecological characteristics
(North, Northeast, Southeast, South and Central west). The municipalities represent the administrative
units within the states. In 1996 there were a total of 5.581 municipalities in Brazil (Countrystudies,
2005).

Figure 2.1: Map of Brazil. Source: http://www.fao.org/fi/fcp/en/BRA/body.htm
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2.1.2 Socio-economic profile
Brazil has a population of 186 million people. The Brazilian inhabitants constitute about half of the
South American population, and make Brazil the fifth most populated country in the world (U.S.
Census bureau, 2005, Countrystudies, 2005). Brazil is known for its high ethnic diversity. More than
half of the Brazilians are of European origin. Other ethnic groups include native inhabitants
(Amerindians), Africans and Asians as well as people of mixed ethnic backgrounds. The official
language is Portuguese, but nearly two hundred languages are spoken within the country. Roman
Catholicism is the dominating religion followed by Protestantism (Encyclopædia Britannica, 2005).
Brazil is one of the most industrialized and urbanized countries in Latin America. Eighty percent of
the nation’s inhabitants live in cities and towns. The majority of these live in the highly populated
south-central area, including the cities of São Paulo and Rio de Janeiro, ranking among the biggest
cities in the world. In contrast, some parts of the country are sparsely populated. In the Brazilian
Amazon region, holding some of the most extensive wilderness areas in the world, local tribes still
exist that live isolated from the modern world. (Encyclopædia Britannica, 2005, Countrystudies, 2005,
Wikipedia, 2005).
Brazil is rich in natural resources and has well-developed sectors of agriculture, mining,
manufacturing and service. By exploiting its natural resources and by the support of a big labour pool
Brazil has become the leading economic power of South America and has the tenth largest Gross
Domestic Product (GDP) in the world. Major exporting products are coffee, soy beans, iron ore,
orange juice, steel and air planes (Encyclopædia Britannica, 2005).
Despite a high GDP, a large part of the Brazilian population lives in poverty. The country is
characterized by significant rural-urban and regional imbalances and has one of the most unequal
income distributions in the world. In 1990, 30% of the Brazilian population was poor and at least 32
million Brazilians, about one fifth of the country’s total population, suffered from extreme poverty.
Most of the poor Brazilians live in rural areas.
Many people in rural areas try to escape from poverty by moving to cities. The rapid urbanization,
however, has been accompanied by serious social and environmental problems in the cities and has
contributed to the creation of the country’s numerous shanty-towns, called favelas. In 1996, 17% of
the total urban population lived in favelas, of which the majority lived in São Paulo and Rio de Janeiro
metropolitan regions (Countrystudies, 2005, UN, 2005).

2.1.2.1 Artisanal fishing – part of a large informal economy
The Brazilian fishery sector consists of two interdependent systems: industrial and artisanal. Industrial
fishing sector is made up by companies using fairly modern equipment, while artisanal fishery
includes nearly one million independent fishermen spread along the Brazilian coast. Artisanal fishing
is an economic sector with a long tradition in Brazil. It is mainly practiced in the coastal eco-systems
such as lagoons, estuaries and on the continental shelf. The artisanal fishermen employ primitive tools
and fishing methods and their production is either for self-consumption or is sold in nearby markets.
The core of artisanal fishery is tradition, knowledge and profession. The art of fishing is learnt both
from the elders and through experience (Diegues, 2002).
Artisanal fishing is defined as fishing conducted by an independent fish harvester, whose livelihood is
based on fishing, conducted on part or full time basis, using family labour on a share basis and using
labour and knowledge intensive fishing techniques (Diegues, 2002).
Even though the industrial fishing sector has experienced a significant increase during the later part of
last century, artisanal fishing still represents an important sector within the commercial fishing in
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Brazil. Of the estimated two million fishermen in Brazil about half are artisanal and currently artisanal
fishing accounts for more than 50% of the total value of the capture. Artisanal fishing, however, is not
only important in economic terms, it also has enormous social importance. The many fishermen
communities spread along the Brazilian coast has an important economic, social and cultural
functioning (Ministério do Trabalho e Emprego, 2005; Diegues, 2002).

Year

Total Production Industrial fishing
(Tonnes)
(Tonnes)

%

Artisanal fishing
(Tonnes)

%

1960

276,000

36,000

16.4

240,000

83.6

1970

478,000

198,000

46.4

280,000

53.4

1980

635,968

392,325

61.6

243,643

38.4

1997

732,089

291,080

45.2

353,350

54.8

Table 2.1: Maritime industrial and artisanal fish production (Diegues, 2002)

Artisanal fishery is one of many working categories included in the informal economy. Informal
workers include self-employed businessmen and workers who do not have the legal protection of labor
legislation. In Brazil the informal economy is outspread and extensive and in 1990 the informal sector
accounted for nearly half of the country’s economically active population (Countrystudies, 2005).
The majority of the Brazilian artisanal fishermen live in urban areas and the trade of artisanal
production is commonly made in coastal towns and regional centres. The trade network of the
production is often complex, involving several levels of intermediaries (Diegues, 2002).
“Colonias de pescadores” (here translated as fishermen colonies) represent the dominating form of
organisation of the Brazilian artisanal fishermen. Of the estimated 500.000 artisanal fishermen in
Brazil, about half are organised into colonies (Diegues, 2002). The fishermen colonies were created in
the beginning of the 20th century by the Brazilian Navy in order to organize the distribution of
fishermen along the coast as reserves for the Navy. Today the role of the fishermen colony is more
similar to that of a trade union, representing and defending the right of the fishermen. The associates
normally contribute to the colony by a small fee or by paying a percentage of their catch.
Unfortunately, there are many examples where presidents of fishermen colonies have taken advantage
of their position for political reasons (Employee of high position at governmental authority, Rio de
Janeiro, oral communication 13/12/2005).
In reaction to the political manipulation of the colonies alternative forms of organisations have
evolved. Fishermen associations are smaller organisations created independently of the colonies and
with roles somewhat overlapping that of the colonies’. The associations are competing with the
colonies to represent the fishermen and are fighting to achieve the same rights. One of the missions of
the associations have been to improve the economy of the fishermen by forming cooperatives
(Employee of high position at governmental authority, Rio de Janeiro, oral communication
13/12/2005).
In recent years, the artisanal fishing sector has experienced a big decline and since 1980 artisanal fish
production has decreased by nearly 40%. Part of this decline can be attributed to the fiscal incentives
given to the industrial fish industry in order to increase fish production. The increased production,
however, has resulted in over-fishing and scarcity of fish stocks. Besides over-fishing due to industrial
fishing, another problem affecting artisanal fishing is environmental degradation. Whereas the
traditional use of coastal eco-systems, as in artisanal fishing, has little effect on natural resources, the
more recent industrial utilisation of these eco-systems has intensified the environmental degradation
considerably (Diegues, 2002).
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In order to alleviate the pressure on fish stocks from the growing commercial fishing and to increase
their regeneration, the government has instituted periods of enforced suspension of fishing activities.
These periods of no fishing usually apply to specific species during their time of reproduction. The
loss of income during these periods has hit hard on artisanal fishermen. Just recently fishermen
associated to colonies have received the right of an allowance to compensate for the lack of income
during the seasons of enforced suspension of fishing activities (Diegues, 2002).

2.1.3 Environmental profile
The environmental conditions and developments in Brazil are important both on a national and
international level. Internationally, Brazil is a major player in the ongoing negotiations about climate
change and in 1992, Brazil hosted the United Nations Conference on Environment and Development
(UNCED), held in Rio de Janeiro. On the other hand Brazil is a developing country and struggles with
problems many developed countries solved long ago. In comparison to other developing countries,
public policies concerning environmental issues are generally advanced in Brazil. Unfortunately, the
implementation of such policies and the enforcement of environmental laws have not been very
efficient (Countrystudies, 2005).
Brazil is blessed with some of the world’s most abundant renewable and non-renewable resources.
The country has one of the largest hydroelectric potentials in the world and with 60% of its territory
covered by forests it holds almost 15% of world forests. Brazil has extremely rich mineral reserves
and with 10.6 billion barrels of proven oil reserves, it holds the second largest crude oil reserves in
Latin America (Britannica, 2006).
However, the intense exploitation of the natural resources has been accompanied by severe
environmental degradation. The deforestation of the Amazon basin is definitely the environmental
issue that has attracted most attention internationally. Since the beginning of the 1970s, timber
extraction has reduced the Amazon forest by fifteen
percent and the situation for the Atlantic rain forest is
even worse (Countrystudies, 2005).
In recent years the total primary energy consumption
of Brazil has increased significantly and the Brazilian
government has made big efforts in trying to increase
the country’s total energy production. As a
consequence energy-related environmental problems
such as air pollution, flooding, deforestation and oil
spills have grown in magnitude (EIA, 2005).
Much of the pollution and environmental degradation
in Brazil has been concentrated to the coastal zone.
The export-oriented politics pursued since the 1950s
has resulted in that most of the heavy industries are
located in estuaries and bays and other vulnerable
coastal ecosystems. Oil production has also caused its
share of environmental damage. Since the early 1970s
oil drilling has been and important economic activity
along the Brazilian coast and many refineries are also
situated in coastal areas (Diegues, 2002).
Increasing urbanisation is another important factor
affecting the coastal areas of Brazil. Five of the
nation’s nine metropolitan areas are situated on the
coast. Considering that 80% of the Brazilian population
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Figure 2.2: Levels of Degradation of Estuarine
Ecosystems in Brazil (Diegues, 2002)

lives in urban areas, the environmental problems that to the highest degree affect the Brazilian
population are those of cities. Major problems in urban areas are high levels of pollution of air and
water. Highly unequal income distribution within the city population mean that environmental
problems of poverty, such as lacking access to systems of sanitation and waste collection as well as
inadequate housing conditions, coexist with air pollution from industries and increasing volumes of
traffic (Countrystudies, 2005). The levels of degradation of estuarine ecosystems in Brazil is
visualised in figure 2.1.3.1.
Since the 1980s environmental issues has gained more attention nationally both on an official level
with the creation of further environmental institutions and on a public level as seen in the growing
number of nongovernmental organisations (NGOs) dedicated to environmental and socioenvironmental concerns (Countrystudies, 2005).
During the last decades Brazil has received considerable amounts of international funding dedicated to
the environmental sector. Special areas of attention have been sanitation, urban pollution control, and
other urban environmental projects (Countrystudies, 2005).

2.1.3.1 The oil sector
Brazil is the tenth largest energy-consumer in the world and the largest in Latin America. With a
consumption of 8.8 quadrillion Btus (quads), it consumes 2.2% of the world total energy (EIA, 2005).
Even though the share of energy retrieved from renewable sources is relatively high, petroleum is the
dominating energy sources of Brazil and currently accounts for about 51% of the nation’s total energy
consumption (EIA, 2005). In 2004 1.8 million barrels of oil were produced daily, of which 80% was
crude oil. The oil consumption the same year was 2.2 million bbl/d, making Brazil a net importer of
oil. The Brazilian Government, however, sees the country as a net exporter in the near term (EIA,
2005).
The efforts made by the Brazilian government to increase energy production have mainly been
directed to the petroleum sector and during the last decades the country’s oil production has increased
rapidly, keeping an average rate of 26% per year since 1980.

Figure 2.3: Brazil’s oil production and consumption 1980-2004.
Source: www.epa.gov
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The rapid expansion of the oil sector, however, has been accompanied by severe environmental
damage. Chronic pollution and frequent oil spills from oil exploitation and shipping in coastal zones as
well as off shore activities have had a significant impact on the coastal ecosystems of Brazil. The
situation has been especially bad in the densely populated south-eastern part of the country where the
largest part of the country’s oil-production is located. At present, Rio de Janeiro state contains about
80% of the country’s total production (EIA, 2005).

2.1.3.2 Petrobras
Petróleo Brasileiro S.A. - Petrobrás is by far Brazil’s largest company in the petroleum industry. The
company was created in 1953 as a result of the federal government’s decision to develop the oil sector
in Brazil. During almost 50 years the state-owned Petrobras held a monopoly on all oil-related
activities in Brazil. In 1997, however, oil prices were liberated from state control and the oil sector
was opened to competition.
Foreign investment, however, has been scarce and Petrobras still controls over 90% of the crude oil
production in Brazil and currently operates 11 of the country’s 13 refineries. The company also
controls a dominant stake in the retail products market (Petrobras, 2005; EIA, 2005).
Petrobras’ leadership on the Brazilian oil market has been characterized by a continuous increase in oil
production. The fast increasing production, however, has occurred without necessary precautions
taken to sustain and improve the company’s environmental performance. Until recently, many of
Petrobras’ refineries have been lacking necessary environmental licences and the company has gained
a bad reputation due to numerous oil spills and accidents (Petrobras, 2005; EIA, 2005).
In year 2000, Petrobras’ environmental policy was revised and the company started “the Program of
Excellence in Environmental and Operational Safety Management” (PEGASO). PEGASO is the
biggest program of its kind ever been realized in Brazil and includes the largest environmental
investment made by any Brazilian company. The program has resulted in an improvement of the
company’s environmental performance, which can be seen in the decrease in the volume of spilled oil
in recent years (see table 2.2).
Volume of spilled oil from Petrobras( m3 )
7,000
5,983
6,000
5,000
4,000
3,000

2,850

2,619

2,000
1,000
197

276

2002

2003

530
199

0
1997-1999 (in
average)

2000

2001
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2005 aug

Table 2.2: Total volume of oil spilled annually from Petrobras during the years 1997- 2005.
Source: www.petrobras.com.br
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2.1.3.3 The Duque the Caxias refinery, REDUC
The Duque de Caxías refinery, REDUC, is the most complex of Petrobras’ refineries and the second
biggest in terms of capacity. The refinery is situated in the municipality of Duque de Caxías belonging
to the metropolitan region of Rio de Janeiro. REDUC is located about 30 kilometres from the city
centre on the north-western shore of the bay. The refinery has been in operation since 1961 and today
it has 30 plants for oil processing and a capacity to process 242.000 barrels/day. The refinery occupies
an area of 13km2 and in 2003, it employed 3046 persons. The main products processed at the refinery
are lubrificants, gasoline, diesel fuel, LPG and bunker and petrochemical naphtha (Petrobras, 2005).
At present REDUC accounts for the oil supply to the whole state of Rio de Janeiro as well as parts of
the states of Minas Gerais, Espirito Santo and Rio Grande do Sul. Petroleum derivates are also
exported to various South American nations.
The Duque the Caxias
refinery (REDUC)

Figure 2.4: Satellite view of Baía de Guanabara
Source: www.ilhadepaqueta.com.br/mapa005.htm
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2.2 Baía de Guanabara – the area of study
The study was conducted in Baía de Guanabara. This is a bay situated on the Brazilian coast in the
state of Rio de Janeiro. It is an important economic centre and due to its beauty it has become a worldknown tourist destination. However, Baía de Guanabara is also one of the most polluted regions on the
Brazilian coast. Since the sixteenth century human activities has altered the estuarine environment of
the bay and Baía de Guanabara is today fringed by the densely populated areas of the Rio de Janeiro
metropolis, serving as a recipient of both domestic and industrial pollution. (CIBG, 2001)

Figure 2.3: The localization of Baía de Guanabara in Brazil

Rio de Janeiro State

Baía de Guanabara

Brazil

Figure 2.3: The localization of Baía de Guanabara in Brazil
Source: www.Petrobras.com.br
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2.2.1 Natural and physical aspects
Baía de Guanabara is formed by a deep inlet of the Atlantic Ocean on the southeast coast of Brazil.
The bay has a surface area of 381 km2 and contains a total volume of two billions cubic meter of
water. The bay is surrounded by a 4000 km2 large basin comprising the hydrological complex of the
bay (CIBG, 2005).
The topography within the basin is mainly hills and
plains. To the north and to the south the basin is
bordered by mountain ranges, reaching altitudes as
high as 2000 metres. The basin is situated within the
subtropical climate zone and in the mountain areas
rainfall is plenty. From the catchments area, about
50 rivers and streams flow into the bay, of which the
major are: Rios de Macacu, Iguaçu, Estrela and
Sarapuí. (CIBG, 2005).

SOME FACTS ABOUT BAÍA DE GUANABARA
381 km2
Area
Perimeter
131 km
Volume
2 billion m3
Maximum with
20 km
Minimum with
1.8 km
Length
28 km
Depth:
- average
7.6 m
- in the rear of the bay
3.0 m
- in the middle of the bay
8.2 m
- at the entrance of the bay
16.9 m
Number of islands
42
Total area covered by islands
41 km2
Number of beaches
53
Table 2.3: Some facts about Baía de Guanabara.
Source: http://www.baiadeguanabara.org.br/

In the bay the fresh water from the many rivers and
streams of the catchments area mixes with the salty
ocean water giving rise to an estuarine environment.
Estuaries are among the most productive
environments on Earth and the sheltered coastal
waters include many different types of habitats
and support unique communities of plants and
animals (EPA, 2005). Some of the ecosystems
present in the bay are mangrove forests, rocky shores and sandy beaches (CIBG, 2005).

The wetlands surrounding the bay once comprised extensive areas of mangrove forest and of the few
still remaining; many have been assigned protected areas. Mangrove forests are environments of high
biological diversity and constitute vital spawning grounds for fish, birds and crustaceans as well as
being home to many endangered species. Mangroves also function as natural filters and a buffer zone
from upland waters, thus preventing erosion and stabilizing the shoreline Guapimirim natural reserve
is the most important protected area, containing 67% of the mangrove forests within the basin (CIBG,
2005; EPA, 2005). Despite the abundance and diversity of wildlife normally present in estuaries, these
areas are ecologically very sensitive to disturbances (EPA, 2005).

Mangrove forests
National Protected Areas
Rio de Janeiro urban areas

Figure 2.5: The extension of mangrove forests, national protected areas and urban areas surrounding Baía de
Guanabara. Source: www.unep-wcmc.org
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2.2.2 Socio-economic aspects
The region within the Guanabara basin is highly
developed and contains the major urban centres of the
Rio de Janeiro state as well as the majority of its
industries. There are 7.6 million people living in the
basin, representing 70% of the state population. The
basin stretches over 16 municipalities, of which the
majority form part of the Rio de Janeiro metropolitan
region (CIBG, 2005).
Rio de Janeiro, like most cities in developing countries,
is experiencing a dramatic increase in population. This
increase has come mostly in the form of rural poor
migrating to the cities. Due to high land values and the
enormous demand for space, these poor are forced into
self constructed shanty towns known as favelas
(Countrystudies, 2005).

Figure 2.4: Map showing the municipalities
bordering Baía de Guanabara

2.2.3 Sources of pollution and current environmental condition
Situated in the most densely populated region of Brazil, Baía de Guanabara has turned into one of the
most polluted areas on the Brazilian coast (World Bank, 1996). The main polluting elements include:
more than 6.000 industries, 10 oil terminals, 2 oil refineries and 32 shipyards (d’Avignon et. al.,
2000).
Besides the industrial pollution, the rapid population growth in the region framing the bay and the lack
of a planned urbanization process, has made domestic sewage and waste two pressing problems,
further adding to the deterioration of the environmental situation in the bay (World Bank, 1996).
In addition to its role as a recipient of large amounts of chronic pollution, Baía de Guanabara has also
been a victim of frequent environmental accidents. The oil industry can be assigned a large share of
these accidents, with the oil leaks at the Duque the Caxias refinery in 1997 and in 2000 being the most
extensive. The bay is also under the continuous threat of ships dumping their fuel tanks, as local ports
tend to lack the equipment for proper disposal (World Bank, 1996).
Even though some efforts have been made to reverse the trend of increasing pollution of the waters in
the bay, over the last decades the environmental condition of Baía de Guanabara has declined
significantly, a trend that has been reflected in the decreased productivity of the bay (World Bank,
1996).
Increasing loads of nutrients from untreated sewage and waste water from the densely populated
western and north western borders of the bay has resulted in increased algal production and resulting
low oxygen levels. In some parts of the bay the water has a greeny-black appearance, an oily surface
and almost no transparency. High levels of coliform bacteria in the water have made bathing unsafe in
much of the bay and many of the beaches, before used for swimming and recreation, are now polluted
with raw sewage and garbage. (World Bank, 1996)
The situation is at its worse in the western part of the bay, where much of the water is effectively dead.
Yet, places still exist within the bay where the natural conditions are preserved. Two such places are
the ecologically complex environments in the deltas of Rio Guapamirim and Rio Caceribu in the far
northeast (World Bank, 1996).
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2.2.4 Baía de Guanabara depollution program
“Programa de Despoluicão de Baia de Guanabara,” (PDBG), is sanitation program aiming at reducing
the pollution of Baía de Guanabara. The program started in 1994 and has been realized with the
support of the Inter American Development Bank and the Japan Bank for International Cooperation
(JBIC) (CIBG, 2005).
The program consists of six subprojects, of which the most urgent is to increase the collection of
sewage. Further subprojects include expansion of the water supply system, improvement of the
facilities for the collection and disposal of solid waste, improvement of the drainage systems to
prevent flooding, expansion of digital mapping as well as development of programs to increase
environmental education and decrease industrial pollution (CIBG, 2005).
Even though a lot of resources has been devoted to the implementation of the various projects included
in the program, the results has not been as good as expected. The implementation process has been
suffering from various problems causing big delays (O Globo, 2006).

2.2.5 Artisanal fishing in Baía de Guanabara
The sheltered waters and high biological productivity of Baía de Guanabara have made it an excellent
spot for fishing and for centuries the bay has provided the subsistence for fishermen and their families.
The fishing techniques used today have evolved as a mixture of techniques originating from the
Brazilian native population and practices brought by the Spanish and Portuguese with the colonization
(World Bank 1993). Some of the main fish species harvested in the region are white shrimp, setebarbas shrimp (Xiphopenaeus kroyeri), plain fish, weak fish (Cynoscion estriatus), catfish (Corydoras
barbatus) and small anchovies (Cetengraulis edentulous). Boats are often non-motorised and the
fishermen employ a large variety of gear, including encircling nets, trammel nets and beach seines
(Diegues, 2002).
Many of the artisanal fishermen are members of fishermen colonies or fishermen associations. In Baía
de Guanabara there are five fishermen colonies: Z7, Z8, Z10, Z11 and Z13. Each colony covers a
geographical area along the shore of the bay. With nearly 12.000 associates, Z8 is the biggest colony
in the region. The number of associates in the other colonies ranges from a few hundred to a couple of
thousands. In addition to the colonies, there are more than ten fishermen associations in the region
(Toledo Resende, 2005; Manso Paes de Carvalho, 2004; Barbosa, 2005)
During the last decades fish production in Baía de Guanabara has decreased considerably. Studies
have shown a 90% decline in commercial
fishing during the last 20 years. The decline
is caused by the chronic pollution affecting
the bay, including huge quantities of
industrial waste, untreated sewage and
garbage, and by continuous over-fishing. It
is mainly the industrial fishing, employing
fishing methods such as trawling, which can
be held responsible for the over-fishing
(Manso Paes de Carvalho, 2004; CIBG
2005).

Figure 2.5: Artisanal fisherman in Baía de Guanabara
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2.3 Introduction to the empirical context
In this section the empirical context of the accident will be described. This is done in order to give a
better understanding of the empirical findings and the following analysis.

2.3.1 Description of the accident
On January 18, 2000, 1.3 million litres of combustible oil leaked out into the environment adjacent to
the waters of Baía de Guanabara. The leak was due to a rupture of a 16.4 km long pipeline transporting
marine fuels from the Duque the Caxías refinery (REDUC) to the oil terminal at Ilha d’Água, an island
situated in the bay. The pipeline broke at about two km distance from the refinery in a mangrove forest
next to the waters of the bay. The leakage continued for four and a half hours and the oil spread into
the waters of the bay where it formed a 50 km2 large oil slick (MMA, CONAMA, 2001).
The rupture of the pipeline was the result of a combination of thermal expansion causing pressure
inside the duct and unstable footing underneath it. The reason to the large proportions of the oil spill,
however, was the delayed detection of the leakage. At the time of the accident there were no
monitoring devices connected to the system that could automatically interrupt the flow and the
operators in charge failed to follow existing safety routines. When the leakage was discovered there
were no means for immediate containing of the large amount of oil that had been released. The oil
spread throughout the bay reaching preserved mangrove forests and causing damage to the vulnerable
ecosystems of the bay (MMA, CONAMA, 2001).
This was the second time this particular pipeline broke. In 1997, the bay suffered from another large
oil leak as 2.8 million litres of combustible oil was released into its waters (MMA, CONAMA, 2001).

2.3.2 Environmental assessment of the oil spill
The environmental damage caused by the oil spill was extensive and the accident came to be known as
the biggest ecological catastrophe experienced in Baía de Guanabara in 25 years (Reuters, 2000)
Due to the direction of winds and the weather conditions at the time of the accident the 50 km2 large
oil slick drifted towards the northeast, into the rear part of the bay and reached the municipalities of
Mauá, Magé, Guapimirim, São Gonçalo and Itaboraí as well as the islands Ilha de Governador and
Ilha de Paquetá belonging to the municipality of Rio de Janeiro. Both islands were important tourist
destinations (MMA, CONAMA, 2001).
The affected areas include the majority of the bay’s 54 beaches, 17 rivers (including the only three still
considered not polluted in the region), 15 islands and 500 fishing traps. Mangrove forests were
affected at several locations around the bay including Duque the Caxías, Mauá, Rio Estrela, Rio Suruí,
Guapimirim, Ilha Governador and part of Jequía. The impacts on Guapimirim nature reserve were
considered especially severe as this region is relatively unaffected by the environmental degradation
already present in the bay and contains the largest area of mangrove forest still remaining in the bay.
Of the 55 km2 of environmentally protected mangrove forest, about 10% was contaminated by the oil.
Extensive areas of rocky shores were damaged by the physical attachment of the oil and the
consequent suffocation and intoxication of living organisms (MMA, CONAMA, 2001).
In addition to the physical effects of large quantities of oil on wild life, oil also contains many toxic
substances that often are more easily solved in water. These compounds may cause death or illness
among aquatic organisms. Fishes are affected by the oil both by physical attachment and by
intoxication by water soluble toxic substances within the oil. As fishes are mobile animals they have
the possibility to escape affected areas. The worst impact on fish was the contamination of their
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breeding grounds. Many birds were also affected by the oil spill by physical attachment of the oil,
intoxication and suffocation (MMA, CONAMA, 2001; ITOPF, 2005).
Estuaries are ecologically complex environments that are very sensitive to disturbances and after an
ecological disaster like the oil spill in 2000 it might take many decades for nature to recover. Factors
further adding to the sensitivity of Baía de Guanabara are the already high loads of pollution and
environmental degradation already present in the bay as well as the bays physical characteristics, such
as low quantity and intensity of waves and low average profundity. Unfortunately environmental
catastrophes have proved to be a frequent occurrence in Baía de Guanabara, leaving little time for
recovery, if such a process might be possible at all (EPA, 2005).

2.3.3 Social and economic assessment of the oil spill
The environmental damage caused by the oil spill had implications for many people living in the
affected areas. Worst affected by the accident were the people whose livelihood is based on the
extraction of the bay’s natural resources, such as fishermen of fish and shrimps as well as collectors of
crabs and other aquatic animals. The tourist industry and the transport sector were also economically
affected by the spill. The accident also affected the recreational use of beaches and had implications on
public health (MMA, CONAMA, 2001).
As a consequence of the oil spill fish within affected areas showed strong signs of contamination. The
Brazilian Institute of the Environment and Renewable Natural Resources (Instituto Brasileiro de Meio
Ambiente - IBAMA) therefore prohibited all fishing activities within the bay during the month
following the oil spill. On February 18, fishing was again allowed in all parts of the bay except in the
worst contaminated areas in the rear part of the bay and three months after the oil spill fishing was
released all over the bay (Oliveira da Costa, 2003).
Despite that fishing was again considered safe in the bay, there was no longer a market demand for
fish, crabs, shrimps and other aquatic organisms from the bay. Many people where afraid that the
products from the bay would be contaminated. According to the fishermen themselves, it took one
year before market demand returned to its previous level.

2.3.4 Handling of the accident
At the time of the accident Petrobras did not possess the resources necessary to handle an oil spill of
such large magnitude. In addition to the delayed detection of the oil leak, the company was criticized
for lacking an adequate contingency plan to combat the oil spill as well as sufficient equipment to
handle the large amounts of oil released into the environment (Oliveira da Costa, 2003).
One of the interviewed leaders of a fishermen organisation worked as a volunteer during the combat of
the oil spill. He remembers the scene that met him when he arrived to Praia de Limão the morning
after the oil spill.
There were a lot of boats trying to help, but not all of them could get close to the oil. The
boats that were close to the oil were too few to collect the oil. The oil was in a shallow
area full of wood from old fishing traps, so it was hard for the boats to get there. There
was a boat sucking the oil, but there was too much oil. There were also helicopters
dumping dispersants making the oil sink to the bottom.
(Leader of fishermen organisation, oral communication 22/11/2005)
The cleaning and physical collection of the oil lasted for a month following the oil spill and during its
peak it involved 2400 persons. About 150 boats were used as well as extensive amounts of barriers
and absorbing materials (MMA, CONAMA, 2001).
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According to Petrobras, of the 1276 tonnes of oil spilled, an estimated 1251 tonnes was recovered,
leaving only 25 tonnes in the environment. However, no other measurements have been made to verify
the legitimacy of these data (MMA, CONAMA, 2001).
Due to the high ecological sensibility of mangroves, physical removal of oil from these areas may
cause more damage to the environment than the oil itself (ITOPF, 2005). In some areas, such as
Guapimirim nature reserve the oil was left to weather and degrade naturally. The worst affected
mangroves, located at the point of the accident, were removed and replanted (Environmental manager
Petrobras, oral communication 24/11/2005).
To aid people whose livelihood had been ruined by the oil spill, Petrobras distributed basic food to
everyone who claimed to be in need. The company also paid for equipment ruined by the oil and for
the cleaning of boats. A financial contribution was also made to compensate for the loss of income
during the time following the oil spill. The fishermen affected by the oil spill were registered by
Petrobras and the value of the compensation was defined according to the income of each work
category. In total, a number of 9.400 people achieved financial compensation ranging from 150-500
reais per month (75-250 US dollars). The compensation was paid until IBAMA announced that fishing
was again allowed in the bay (MMA, CONAMA, 2001).

2.3.5 The conflict between Petrobras and the fishermen
Even though Petrobras promised to compensate all fishermen affected by the oil spill for their
economical losses, the execution of these promises was halting. Some of the flaws indicated by the
fishermen were delayed and misdirected payments. In a protest against the delay in payments of the
financial compensation fishermen blocked all traffic passing in and out of the bay for 15 minutes.
The lack of an official register of the fishermen complicated the distribution of compensation. Many
people not connected to the fishery sector claimed that they were fishermen and were consequently
included among the receivers of the compensation, while some fishermen were excluded. The
fishermen organisation of Rio de Janeiro announced the fact the fishermen colonies had not been
consulted about their registers of the fishermen and in a street manifestation the fishermen questioned
the criteria used by Petrobras to select the candidates for the financial compensation (High manager at
Petrobras Corporation, oral communication 12/24/2005).
Three months after the spillage, Petrobrás acknowledged that the fishermen could resume their
activities in the bay. Even though fishing was permitted by IBAMA, there was no longer a market
demand for their catch. Representatives for the affected fishermen population argued that Petrobrás
should buy the fish. FEPERJ, the fishermen federation of Rio de Janeiro (Federação dos Pescadores do
Estado do Rio de Janeiro) started a process against Petrobrás requiring a financial compensation
totalling 120 millions reais (50 million US dollar) to pay for the economical losses the fishermen
suffered from the oil spill (High manager at Petrobras Corporation, oral communication 12/24/2005).
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3 Methodology
3.1 Research strategy
3.1.1 Case study
Case study is the research strategy chosen for the study. The choice of research strategy was based on
the contemporary character and the complexity of the subject of investigation, the importance of the
empirical context and the large variety of sources used.
The case study research strategy is useful when investigating complex issues, involving a large
number of variables and where the context is of importance to the phenomena at study. One of the
strengths of a case study is its ability to deal with a full variety of evidence (Yin, 1994).
Case study is a preferred research strategy when explanatory questions are posed such as “how and
“why” and when the operational links are traced over time. These qualities differs case studies from
survey strategies, which are used to describe mere incidence or frequency (Yin, 1994).

3.1.2 Qualitative approach
The purpose of this study is to gain a deeper understanding of the situation experienced by artisanal
fishermen after the oil spill in Baía de Guanabara in year 2000. In order to achieve this goal a
qualitative study was considered the most appropriate approach. Due to the scarcity of information
available about the issue, the study adopted an exploratory character.
The results of the study are mainly based on information achieved through interviews with local
artisanal fishermen. The aim of the interviews was to reveal the thoughts and experiences of the
fishermen concerning the oil spill.
To complement the information achieved from other methods of data collection, interviews were also
conducted with selected key informants representing target groups of the study. These interviews were
conducted in accordance with the constructivist theory, which prioritise the opinion of the social actors
(Hannigan, 1995). The statements given by these interviewees are thus used as primary sources and
the information given can be examined by rules for criticism of sources.
The questions asked in the interviews with the fishermen and other representatives for the fishermen
communities were semi-structured and open-ended and based on three topics. The main reason to
divide the questions into these broad categories was to make the interview situation as much a
discussion as possible. The artisanal fishermen are simple people and some of the questions asked
were a bit sensitive, therefore it was important to make the fishermen feel comfortable during the
interview. In some cases the respondents had a lot of knowledge and information to give, while in
other cases it was not possible to conduct an official interview at all, and the questioning was reduced
to a small chat. During these circumstances a standard set of questions used for all respondents would
not have been possible or would have very much restricted the information achieved. Another
advantage of this strategy was that it gave the interviewer a good overall view of the subject and that
the achieved information was less restricted by the application of standard questions.
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3.2 Data collection
3.2.1 Procedures for data collection
Data for this study was collected from September to December 2005. During a pre-fieldwork study
phase information was collected that would serve as a background to the issues at study. The first six
weeks of this pre-fieldwork study phase were carried out at KTH in Sweden and the remaining part
was completed in São Paulo, Brazil.
In Sweden the studies focused on literature in order to achieve a better understanding of the
geographical area of the field study, the handling of environmental catastrophes and some background
information about the context of the accident. In Brazil, more specific documents and literature
connected to the issues of study were available. The literature review focused on the cause and
consequences of the accident and the handling of environmental catastrophes in Brazil and the social
context of artisanal fishermen in Brazil in general and in Baía de Guanabara in particular.
The field work was conducted during two weeks in Rio de Janeiro. The first week of field work was
conducted in the end of November 2005. A second week of field work was carried out in midDecember the same year. During these weeks visits were made to five fishermen communities at
different localities around Baía de Guanabara and local fishermen and leaders of fishermen
organizations were interviewed. Interviews were also conducted with other stakeholders such as
authorities, companies and organizations involved in the handling of the oil spill. Information was also
collected through direct observations as many of the places affected by the oil spill were visited.
During the post-field study phase the information retrieved during the study was compiled and
analysed.

3.2.2 Sources of information
In accordance with the case study research strategy data was collected from multiple sources.
The primary information presented in this study is mainly based on interviews with artisanal fishermen
and leaders of fishermen organisations. During the field study five different locations connected to
artisanal fishery activities were visited in the bay and fishermen were interviewed from four of these.
Four of the locations were fishermen associations and one was a fishermen colony. (See figure 3.1.)
Primary information was also retrieved through interviews with key informants from different
authorities and organizations. During the field study visits were made to Sindipetro - the trade union of
Petrobras’ employees, REDUC, PETROBRAS Corporation Head Office, Board of Labour Inspection
and Ministry of Labour for Rio de Janeiro State.
Information from secondary sources was also used extensively, primarily to provide background
information to the field study. The written material reviewed includes official and technical reports,
PhD theses, newspaper articles and seminaries. Internet was used on a frequent basis during data
collection and provided access to the homepages of governmental and non-governmental organizations
as well as those of companies connected to the oil spill and the situation in the bay. All materials
related to the oil spill that was published in the biggest newspapers of São Paulo and Rio de Janeiro
was reviewed from the time of the accident until 2005.
Direct observations constituted an important part of the field work. During the field study several
places of importance to the study were visited. By direct observations information could be retrieved
about the geographical characteristics of the bay, its ecosystems and the social and natural
environments of affected areas.

18

The places visited during the field work are summarized in the following list:
(the places are also plotted in figure 3.1)
a)
b)
c)
d)
e)
f)
g)

The Fishermen Association Amigos da Jequiá, Ilha do Governador
The Fishermen Association Praia do Zumbi, Ilha do Governador
The Fishermen Association Apelga, São Gonçalo
The Fishermen Association Praia das pedrinhas, São Gonçalo
The Copacabana Fishermen Colony, Z13, Rio de Janeiro city
The Duque de Caxías refinery (REDUC)
The mangrove in Duque de Caxías – the place of the oil leak
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Figure 3.1: Visited places during the field study
Source: MMA, CONAMA, 2001

3.2.3 Sampling
Strategic sampling was used to select the key informants representing target groups of the study. This
sampling technique is to prefer when there is no need for the study to be representative, but the aim of
the interviews is rather to achieve as much qualitative information possible. In this study key
informant were selected according to their knowledge about the issue of investigation.
Strategic sampling was also used to select the fishermen colonies and associations to be visited. The
lack of contact information and the high risks connected to a spontaneous visit to these places made
the author rely on the snowball effect. This sampling method means that the researcher receives the
names of further possible interviewees by the informants interviewed. In this case, the names of
fishermen villages affected by the oil spill that were safe to visit were received from the secretary of
the Copacabana fishermen colony. The final decision of which fishermen colonies and associations to
visit was made based on logistic considerations (Trochim, 2002).
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During the field study five different localities; all connected to fishermen associations were visited. On
advice of the secretary of the Copacabana beach fishermen colony two associations on Ilha de
Governador were visited. The fishermen associations in São Gonçalo were important to the study
since they are located in a part of the bay that was particularly affected by the spill. Through contacts
at Sindipetro, the logistic problems preventing a visit to these associations could be solved.
Even though Colony Z13 located in Copacabana was not directly affected by the oil spill, it was
central to the study. The location of the colony made it safe to visit and easy to access and it was
visited several times during the field study. In addition to provide advice and contact information
about other colonies and association of importance to the study, the interviews and direct observations
made in the colony gave useful information to the study and helped to foster an understanding about
the art of artisanal fishery and the lives of artisanal fishermen.

3.2.4 Conducting the interviews
During the field study a total of 37 persons were interviewed, of which 22 were fishermen and leaders
of fishermen associations and colonies (see appendix I). The duration of the interviews varied from 10
minutes to 2 ½ hours.
The initial contacts with the interviewees were made in different ways. In the case of the fishermen no
contact prior to the interviews was made. The fishermen colony at Copacabana beach was approached
by walking. The fishermen association of Jequía at Ilha do Governador was reached by taxi. After
directions given by the taxi driver the last few hundred meters to the fishermen association could be
walked. The visits to the two fishermen associations in São Gonçalo were made possible by the use of
a car belonging to Sindipetro. These visits were also accompanied by a driver and two employees of
Sindipetro.
Appointments with key informants and study visits were made either through e-mailed letters
presenting the case study and asking for an interview or through phone calls. These interviews were
conducted at the interviewees’ offices.
The interview questions were developed in close cooperation with the Brazilian supervisor of the
study, Ester Galli. The questions were based on the information retrieved through the literature review.
In order to avoid biases the proposed questions were validated by Tom Dwyer and Myrian Matsuo,
both researchers in social sciences.
In accordance to the qualitative approach of the study, interviews were semi-structured and based on a
number of pre-selected topics. When a formal interview was not accepted informal interviews were
conducted.
All of the interviews were carried out in Portuguese. Due to the language barrier the interviews were
performed by the Brazilian supervisor of the study, Ester Galli. The author of the report assisted all
interviews and had the opportunity to interrupt and interact during the interview situation.
The interviews were recorded either by the use of a tape-recorder or by taking notes. The tape recorder
was mainly used at interviews with leaders of fishermen colonies and associations and other key
informants, who were used to the interview situation and had plenty of information to give. The use of
the tape-recorder made it easier to run the interviews as conversations and also made it possible to go
through the interviews afterwards to get correct transcriptions. The interviews that were not recorded
were reconstructed with the help of the notes taken during the interviews. All the transcriptions were
translated from Portuguese to English.
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Many of the fishermen are poor people with little schooling. Therefore great precaution was taken to
adapt to the social context and to conduct the interviews in a way that made the interviewees feel
comfortable. The interviews with the fishermen were made in their own natural surroundings. The
clothing worn was chosen to fit in with the ambience. The approach was made in a very informal way
and started with some chatting to make the informants comfortable. If they accepted an interview a
note with the pre-selected topics was used as a remembrance and the interviews were recorded either
by taking notes or, when accepted, by the use of a tape-recorder. When the informants did not seem
comfortable with an interview the chatting continued and the discussion was, when possible, directed
to the topics of interest. Notes were taken as soon as possible after the interview.

3.2.5 Criticism of sources
The sampling of fishermen colonies and associations to be included in the study was very much
affected by current circumstances. Especially the risk of danger and the facility of access affected the
sampling of localities chosen for study visits and might have influenced the results of the study.
Before the start of the field study it was revealed that some locations connected to artisanal fishery
were linked to the trafficking of drugs and had bad reputations of occurrence of violence. These
statements were validated from several independent sources and were therefore considered carefully.
The fishermen localities excluded from the study included some of the poorest and also most affected
by the oil spill.
In addition to the risk of violence, logistic issues affected the choice of localities to visit. Many of the
fishermen colonies and associations are situated far away from the city of Rio de Janeiro and were
therefore hard to access. Based on location several places were excluded from the study. It is possible
that the fishermen at these locations had a different experience of the impacts of the oil spill. One
possible difference is increased difficulties in finding other sources of income besides fishing.
The official documents and reports dealing with the oil spill and its environmental and socio-economic
consequences, which were found during the literature search, had a tendency to exclude the artisanal
fishermen. There was therefore no official data, and in some cases no data at all, to validate the
information given during the interviews. In addition to the interviews, information collected about the
fishermen was retrieved from articles in news papers and scientific magazines, home pages of
organisations of “favelas” and reports originating from other fields of research made about the
fishermen. It is hard to tell to what extent the information given in these sources can be trusted.
Throughout the study triangulation was used extensively in order to validate the reliability of the
information used.
During most interviews, the interviewees showed great collaboration and seemed keen on answering
the questions asked. Two of the fishermen interviewed stated that they were involved in an ongoing
legal process against Petrobras concerning the financial compensation after the oil spill. This
involvement hampered them from talking freely about the subject and it is likely that the answers
given were biased in order to favour their position in the legal claim. Even though most fishermen
were not directly involved in the claim, it is possible that the knowledge about the ongoing process
against Petrobras might have influenced their answers as well.
The information given in the interviews conducted in the two fishermen associations in São Gonçalo
might have been biased due to the mode of arrival. The car of Sindipetro (the workers union of
REDUC employees) was used to access these associations. The author and her colleague were
accompanied by two workers and one driver. It is possible that the car logo might have been connected
to REDUC and Petrobras and that the presence of these people affected the interviews. The fishermen,
however, did not show any signs of suspicion and the interviewers were welcomed with openness and
friendliness.
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When accepted and considered appropriate a tape-recorder was used to record the interviews. The use
of the tape-recorder, however, might have restricted the amount of information given on specific
subjects sensitive to investigation. One approach used to minimize this “bias” was to always continue
the interview in a more informal way after the tape-recorder was turned off.
Due to the language barrier the interviews were not conducted by the author herself. It is therefore
possible that the information given has been influenced by the perceptions of the interviewer. All the
results from the interviews, including the quotations used in this report, have been translated from
Portuguese to English. Many of the secondary sources used are also in Portuguese. It is possible that
some information has been lost or wrongly interpreted during the translation process.
The author of this report is not a sociologist and has no prior experience in case study research.
However, the study was realised in close collaboration with the supervisor of the project and
throughout the study topics of concern could be discussed. Moreover, assistance was also achieved
from two social researchers with deep knowledge in research methodology of social sciences.

3.2.6 Validity
This report is the outcome of a case study, in which qualitative methods have been used to achieve the
empirical findings. The validity of the study thus relates to whether these findings are “true”, i.e.
accurately reflects the situation, and “certain,” i.e. are backed by evidence (Guion, 2002).
The validity of the results of this study is, as far as possible, established through triangulation.
Triangulation is a validation method that can be used in qualitative studies. The main concept of
triangulation is that in order to verify the validity of specific piece of information, the particular data
must be found in three independent sources of information. Triangulation is particularly useful in case
studies, as these are based on multiple sources of information (Guion, 2002).
In this study information was compiled from a multitude of sources. The contemporary character of
the studied subject and the scarcity of official documentation on some of the issues of concern,
increased the dependency on “less reliable” sources such as news articles, internet resources and
informant interviews. Triangulation was therefore used extensively to compare the information
retrieved from the various sources and to verify its validity.
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4 Empirical findings
In this chapter the results from the interviews with the artisanal fishermen will be presented. The aim
of the interviews was to achieve the perspective of local artisanal fishermen on the issues of
investigation. The questions asked in the interviews were all based on three topics: the socio-economic
situation in the community; the impacts of the accident; and how the livelihood and quality of life in
the community can be improved.
The first two topics relate to the main objective of this study; how the sustainability of local artisanal
fishermen was affected by the oil spill. In order to assess the dimension and the nature of the impacts
of the accident, it was necessary to understand the socioeconomic context in which the accident
occurred. A second objective of the report was to analyse the possibilities for a sustainable future of
affected fishermen communities. It was therefore of interest to achieve an understanding of what
measures the fishermen consider important in order to improve their socio-economic situation.
The information attained in each topic was processed and the main trends in the answers were
categorized. In the following presentation of the results from the interviews these categories are used
as subtitles. Quotes from the interviews are used when indicative of the patterns found in the answers
or when figuring as interesting deviations.
These empirical findings presented in this chapter will form the basis for the final discussion and
analysis in chapter Five. The aim of the final analysis is to answer the questions posed in the specific
objectives of the study. The analysis will also include information from key informant interviews and
secondary material.

4.1 The socioeconomic situation
In order to understand how the oil spill affected the sustainability of the artisanal fishermen living in
local communities in Baía de Guanabara, a thoroughly understanding of the structure of these
communities and their socioeconomic situation is fundamental. The chapter starts with a description of
the four fishermen localities included in the study and continues with the results from the interviews
and study visits.
Of the four fishermen localities included in the empirical study, only three were directly affected by
the oil spill. The fourth location, Copacabana fishermen colony, is situated at the entrance of Baía de
Guanabara and, in contrast to the fishermen from the colonies situated inside the bay, the fishermen of
this colony fish along the oceanic coast just outside the bay. The fact that the fishermen of Copacabana
fishermen colony do not catch their fish inside the bay does not only make them different with regards
to the impacts of the oil spill, but also concerning their socioeconomic situation in general.

4.1.1 Visited fishermen colonies and associations
In the following section a short presentation is given of the four fishermen localities included in the
empirical study. These localities are similar in many ways, but they also show many differences. The
presentation will include descriptions of these localities, which are mainly based on the observations
made during the field visits. Additional data used to complete the descriptions have been retrieved
from secondary sources and from the interviews.
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Fishermen association Amigos do Jequiá, Ilha do Governador
Ilha do Governador is the largest island in Baía de Guanabara. It has a surface area of 42km2 and a
population of 200.000 inhabitants. The island is situated in the western part of the bay, which is also
the most urbanized part of the basin. It is linked to the mainland and the city of Rio de Janeiro by a
bridge. The island houses the Galeão international air port, a naval air station and shipyards
(Britannica, 2005; Wikipedia, 2005).
The fishermen association Amigos do Jequiá
is situated in the village Mangue do Jequiá on
the south-eastern part of Ilha do Governador.
The fishermen in the association are
geographically covered by the fishermen
colony Z10 and some of the members of the
association are also registered in the colony.
The fishermen in the association fish inside
the bay. The number of associates of the
colony is not known by any of the
respondents, neither is the number of
fishermen of the association.
The village is located on the shore of the bay
Figure 4.1: Mangue de Jequia
bordered to the north by a small channel.
The village is very clean, nice and quite, but along the beach much garbage that has been washed up
from the bay has already gathered since the last time it was cleaned, and the water in the small channel
is brown and murky. Every now and then some of the community’s fishermen are paid by the
municipality to clean the shore from the garbage.
The small fishermen secretary, which also seems to be a natural meeting point for the fishermen, is
situated in the middle of the village. At the time of the visit a few fishermen are gathered outside the
office. One of them is repairing nets. There are not many people around in the village, still there are
many boats anchored in murky water of the channel. Apparently, not many fishermen are out working
in the bay, even though the visit is made during the fishermen’s normal working hours. According to
the interviewees many fishermen have taken other jobs in order to get around economically. For many
people in the association, fishing has turned into a secondary source of income. Fishing is done in
times of scarcity of food or money and is often dedicated to private consumption.

Fishermen association Apelga, São Gonçalo
The fishermen association of Apelga is one of
several fishermen organisations that can be
found on the eastern shore of the bay. The
fishermen association is situated in the small
village with the same name in the
municipality of São Gonçalo. Geographically
the fishermen in Apelga belong to colony Z8,
which is the largest colony in the bay. This
colony covers the east side of the bay
including the municipalities of Niterói, São
Gonçalo, Itaboraí and Guapimirim.
The village, in which the head quarters of this
free fishermen association is located, is very
small and mainly consists of the main street
running along the shore framed by small Figure 4.2: Apelga
houses made of bricks and stone. The area
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seems very poor. The houses are very simple and the street badly maintained. Many boats are
anchored at the dock extending from the quayside next to the headquarters of the fishermen
association. In front of the headquarters several plastic boxes, containing the catch of the day, are
stapled on each other. The fish represents the collected catch from all the fishermen of the association.

Fishermen association Praia das pedrinhas, São Gonçalo
Praia das pedrinhas is another fishermen association situated on the eastern shore of the bay in the
municipality of São Gonçalo. The village where the headquarters of the association is located, is
situated just a couple of kilometres to the south of the village of Apelga. The villages are also very
similar in their appearance.
As in Apelga, the village of Praia das
pedrinhas consists of a main street running
along the shore. The houses are very simple
and the poverty of the inhabitants is visible.
The village has a small park with a couple of
benches and tables placed in the shade of
some big trees. To the west the park faces a
small sandy beach. Many fishing boats are
scattered in the sand. On the opposite side of
the park runs the main road leading through
the village. This is where the secretary of the
fishermen association is found. Along the
main road is also a simple shop/café, serving
beers and sodas at a few tables. Even though
more people are seen here than in Apelga, the
Figure 4.3: The beach in Praia das pedrinhas
village is still very quite. A handful of men
are sitting on the benches in the park and a few fishermen are tending their boats on the beach.

Copacabana Fishermen colony Z13, Rio de Janeiro city
The head quarter of Copacabana fishermen colony is situated
at lifeguard post six, at the southern end of the famous
Copacabana beach, in the centre of Rio de Janeiro. The
colony is easy to find due to the many small fishing boats
scattered in the sand on the beach. In the shadow a few big
trees three permanent market stands have been constructed.
Every morning the latest catch arriving from the ocean is on
display in the stands. The Copacabana beach is located at the
entrance of Baía de Guanabara and, in contrast to the
fishermen of colonies inside the bay, the fishermen of
Copacabana mainly fish along oceanic coast.
The three stalls are attended by some of the fishermen. Other
fishermen, who have just arrived from the sea, normally
gather in the shade of the trees behind the stalls. Some are
engaged in duties such as repairing their nets, others are
talking and playing cards. The colony is passed by the many
locals and tourists that enjoy their morning exercise along
the Copacabana beach walk. Many people stop by the
colony to admire the fresh fishes or to accomplish the Figure 4.4: Copacabana Fishermen colony
shopping for tonight’s dinner. There are some benches
placed in the shadow, inviting strollers for a small rest.
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The fishermen’s corner at posto six is the remnants of the first fishermen community in Baía de
Guanabara. Until the end of the nineteenth century, Copacabana was a distant area covered by sand,
dunes and shrubs, surrounded by large hills. Copacabana was first incorporated in the city of Rio de
Janeiro with the opening of the Túnel de Real Grandeza. Today, Copacabana is considered one of Rios
most attractive areas. Still, the artisanal fishermen of Copacabana remains and now make their living
in the heart of the most urban areas of Rio de Janeiro. Most of the fishermen live far away from the
colony and need to travel long distances everyday to and back from work.

4.1.2 Infrastructure and equipment
The degree of infrastructure in the three communities is varying. The three associations inside the bay
seem poorer. The boats used are small and very few are motorized. None of them can afford electricity
and they all lack the capacity to store and preserve their fish. Beside their boats, the fishermen do not
have any means of transportation for their catch.
Due to sponsorships and one-time donations all three fishermen associations are in possession of a
community house. A paying system is applied among the associates to cover costs of maintenance.
However, difficulties in collecting the payment has lead to financial constraints and much of the
infrastructure donated to the communities are not in use.
In the Mangue do Jequiá, the fishermen association owns a building with small compartments where
the fishermen can store their equipment. Due to lack of money there is currently no electricity in the
building. A second, much bigger building has been donated to the community of Mangue do Jequiá by
the municipality for the use of cultural, educational and social practices of the inhabitants. The
building, however, is in need of renovation before it can be taken into use, for which there is no
money.
In the fishermen association of Apelga the community owns
a building dedicated to the education and recreational use of
the community members. In a small room at the base floor
of the building there are ten old computers covered by a
thick layer of dust. On the upper floor there is an empty
room where the associated fishermen hold their meetings.
The room can also be used for other activities, such as
lectures and capoeira classes for the younger members in
the community. On the same floor there is a small room
sparsely equipped as a dentist office. According to the
leader of the association, the community is occasionally
visited by a dentist. At the time, however, there is no
electricity running in the building and neither the computer
room nor the dentist office can be used. The same situation
applies to the freezer donated by Petrobras, which is placed
outside the building at the quayside.
In Copacabana fishermen colony there are three permanent
stands constructed for the commercialisation of fish. The
Figure 4.5: Dentist office in Apelga
colony has electricity and there is a freezer providing the
fishermen with ice. The boats employed by the fishermen are generally bigger than the ones used in
the other associations visited and are generally equipped with motors. Due to the specific location of
the colony, within easy access of their customers rather than at the residences of the fishermen, a
further comparison with the other fishermen associations included in the study is hard to make.
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4.1.3 Income and working hours
The artisanal fishermen included in the study all claim that they have very low income. The hardships
of their profession can also be seen in the low social class of their living areas, the low standard of
housing, the simple equipment used and the lack of any commodities. The long hours of hard work is
visible in their faces, aged by many hours of wind, sun and rain, as well as in the simple clothes worn.
The income is also highly unstable, which was confirmed by fishermen from all samples.
Fishing is hard since it doesn’t give a stable income. Sometimes we get fish and
sometimes not. It depends on the season and on the temperature of the water. It has
always been like this.
Fisherman, Mangue do Jequiá

Unstable income - one day the fisherman go to the sea and get 50 kg of fish and can pay
all his bills, but then he might not get any fish at all for a month.
Leader of Fishermen organisation

Some days there might be a big catch, but then there might be 5-6 days with no catch at
all.
Fisherman, Copacabana

In addition to the natural variations in fish production, the income of artisanal fishermen is also
affected by periods of enforced suspension of fishing activities instituted by the government in order
to protect certain species from over-fishing and to increase their regeneration. The loss of income
during these periods was an extra burden on the already constrained economy of artisanal fishermen.
Just recently, however, fishermen associated to colonies have received the right of an allowance to
compensate for the lack of income during the seasons of enforced suspension of fishing activities. Of
the fishermen included in the study, only the ones from are not affected by these periods of “no
fishing.”
The artisanal fishermen have a very low income. Now it is a bit better because they
receive three minimum salaries a year during the seasons of enforced suspension of
fishing activities. During these periods the fishermen are not allowed to fish, but in
reality they still fish.
Leader of fishermen organisation

In none of the colonies strict working hours are applied. In Copacabana the fishermen normally leave
before six in the morning and return around eight thirty or later. Sometimes the fishermen return to the
sea a second time. Nets are sometimes left overnight. In Mangue do Jequiá the fishermen normally
leave early in the morning and come back late in the afternoon. Nets are occasionally left over night.
In the fishermen associations in São Gonçalo it is normal that fishermen stay away as long as 24 hours
fishing. The occurrence of theft has made the fishermen reluctant to leave their nets over night. In all
samples the numbers of hours spent on the sea depends on the size of the catch and is therefore
varying from time to time over the year.
In all the communities the fishermen claim that there has been an increase in the numbers of hours
they are working. More time and longer distances are needed to travel to get sufficient volumes of
catch.
Before we could take one day off a weak, we could bring 70 kg of fish in one day and take
some money home, but now it is not the same. There are several days when we don’t get
any catch so we can’t take any day off.
Fisherman, Copacabana
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Before there was more fish which meant fewer hours of work.
Fisherman, Praia das pedrinhas

In Mangue do Jequiá the fishermen tell that earlier it was possible to catch a lot of fish in the
mangrove river next to the village. The river they are referring to is a small channel with brown,
murky water, bordered by muddy beaches. Nowadays there is no fish at all in the channel and the
many birds sitting on the poles in the water are waiting for the fishermen to leave them some leftovers
to compensate for the lack of food in what used to be a highly productive mangrove. Now the
fishermen have to go further out in the bay and stay away longer time. Environmental degradation and
over fishing has decreased the volume of fish in the bay.

4.1.4 Market access
When it comes to market access, the location of the
fishermen colony of Copacabana provides the fishermen
with a big advantage compared to the other associations in
the study. The colony is located at the most popular beach
in the most populated area of Rio de Janeiro. At the stands
in the fishermen’s corner the fish is sold directly to the
customers. According to the fishermen it is usually not a
problem to get everything sold. Beside the prime location
of the colony, other factors contributing to the good market
conditions are the colony’s long tradition and good
reputation among the locals. The fish offered is also
considered less contaminated than the fish caught inside the
bay. The social status of the people in Copacabana is
relatively high. People have money to pay a decent price
for the fish.
In the two associations in São Gonçalo, the fishermen
associations have also taken the role of some type of
cooperative. The fishermen belonging to the associations
bring their fish to the head quarters, where it is sold to by
passers. In Apelga, the fishermen tell that the fish, which is Figure 4.6: Fish stands at Copacabana beach
not sold in the village is brought on the local bus the 20 kilometres to Ipanema, where it is sold to
restaurants. To reduce the smell of the fish it is wrapped in newspapers and plastic.
The dependency on middlemen is most extensive in Mangue do Jequiá. In order to access their
customers, the fishermen depend on other members of the village. This dependency has a negative
effect on the price received for the fish.
We sell the fish to people in the village that have some means of transportation. They buy
the fish and sell it on the street. We tried to form a cooperative, but we didn’t succeed.
Big people in the business stopped our initiative. We sell the fish for the price we get so it
doesn’t get spoiled.
Fisherman, Mangue do Jequiá

4.1.5 Exchange of information
The fishermen all agree on the fact that they obtain too little information about things of their concern.
The information that the fishermen receive normally arrive from the federal fishermen association of
Rio de Janeiro. The information, however, is not always considered trustable. According to leaders of
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fishermen associations and other representatives with higher schooling, the same situation applies to
education.
There is a general failure in this sense of information. The fishermen understand very
little about the environment. Not only in this particular colony, but also in other colonies.
If you go there and ask about the environment very few will know something about that.
Fishermen representative, Copacabana

But it is not only the case that the fishermen receive too little information, they are not asked for any
information either. The local knowledge of the fishermen or representatives of the fishermen
organizations is neglected when authorities take decisions related to fishery.
There is no exchange of information. For example there are people proposing to have an
aqua culture of mussels in Baía de Guanabara. But how can that work when the bay is so
polluted and these animals are very sensitive to pollution?
Leader of fishermen organisation

4.1.6 Environmental degradation
The environmental degradation of Baía de Guanabara is considered a very big problem by all
fishermen interviewed in the associations located inside the bay. On the other hand, the fishermen
from Copacabana fishermen colony find themselves more affected by other problems.
Domestic sewage and garbage are the main problems mentioned concerning the environmental
degradation in the bay. Large amounts of waste enter the bay from the many rivers in its basin and the
fishermen state that their nets are always full of garbage. The garbage is both of industrial, commercial
and residential origin. Besides untreated domestic sewage, industrial pollution is also a problem of
great concern. Also fishermen from Copacabana, fishing outside the bay, affirm that garbage
sometimes is trapped in their nets.
In the two associations in São Gonçalo the shopping centre and hospital nearby are pointed out as big
sources of waste and pollution. In Mangue do Jequiá the environmental degradation caused by the
informal settlements located upstream the rivers are discussed. The fishermen claim that the people
living in the favelas dispose everything they want to get rid of in the rivers. The waste and domestic
sewage disposed of eventually end up in the waters of the bay. According to a representative of the
fishermen association in Mangue da Jequía, the Jequía river currently receives domestic sewage from
about 90.000 people. The river is also contaminated by mercury from an old factory.
The mangroves surrounding the village of Mangue do Jequiá were destroyed a couple of years ago,
when the construction of a motorway resulted in the dumping of landmasses into the river. The
landmasses decreased the flow of water in the river and changed the ecosystems. Before the
construction of the highway the river was fringed by small sandy beaches and the water was full of
fish. Today the fish has disappeared and the small channel that is left is surrounded by a dirty looking
mud.
Oil spills have been a frequent occurrence both within the bay and along the Atlantic coast bordering
the entrance of the bay. In addition to accidental spills, the oil industry is considered a big contributor
to the high loads of pollution in the bay. Chronic oil spills from terminals and ships were problems
mentioned in all communities.
Many fishermen are aware of the environmental program of cleaning the bay (PDBG) that was
initiated in 1994 and some of them confirm that this governmental incentive has led to some
improvement of the environmental situation in the bay. Others, however, are far from satisfied with
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the results of the program. Instead the environmental improvements in the bay are dedicated the
environmental program started by Petrobras in 2000 (PEGASO).

4.1.7 Over-fishing
In all four locations included in the study over-fishing is pointed out as the main problem to the
artisanal fishermen and the most important reason to the decline in fish stocks experienced during
recent years. The over-fishing is believed to be caused by big shrimp-trawlers infringing into coastal
areas and into the bay. The trawlers are claimed to use nets with very small mesh size and therefore
scoop up everything in their path. The by-catch, after being crushed in the net and then dumped on
deck, is usually dead or dying when returned to the sea. The size of the by-catch is substantial. Besides
the low selectivity, contributing to the depletion of fish stocks, the fishermen also mention the physical
damage which the trawl does to the seabed.
The main problem is the predatory fishing. When using the small nets they bring small
fishes and small shrimps and fishes with eggs. Of one kilo used fish, 12 kilos are thrown
away.
Fisherman, Praia das pedrinhas

The fishermen of the Copacabana fishermen colony, to whom the impacts of the environmental
degradation in the bay are not as apparent, the problem of the trawlers is discussed even more vividly.
The last couple of years have been characterized by a trend of decreasing volumes of catch and
declining diversity of fish species. On the question about what problems are the most important to the
fishermen in the colony, one of the answers given was:
Overfishing, for example by shrimp trawlers. For many years they have been fishing by
trawling and are still doing it along the coast. They kill tons of fish in order to catch the
shrimps. There are many young fishes caught in the nets and when returned to the sea
they are already dead. This type of fishing has a big impact on the artisanal fishermen,
because they don’t use trawling.
Fishermen representative, Copacabana

According to the fishermen in the colony these trawlers are only allowed in the open sea, not closer
than two nautical miles from the coast. This regulation, however, is not properly enforced and the
boats can, at times, get as close as 50 meters off the coast.

4.1.8 Pirates of the sea
Another problem affecting the fishermen is the theft of fish and nets. The people conducting these
crimes are considered violent and very dangerous. It seems to be a general understanding among the
interviewed fishermen that the people stealing the nets are not fishermen, just thieves.

4.1.9 Lack of policies
Fishermen from all four study localities claim that there is a lack of policies and laws protecting the
interests of the artisanal fishermen. Also in the environmental field in general, they believe that there
is lack of environmental laws to be obeyed. Even though there are fields where laws do exist, these are
not properly enforced.
The problem of halting enforcement of laws is especially apparent in the discussions about trawl
fishing. Even though there is a policy restricting the trawlers to certain areas, these laws are not
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enforced. Some of the fishermen explain these flaws of the enforcement of laws as a lack of interest
from the government, others point out corruption as the main cause:
These trawlers take everything. There is law against this, but it is not enforced. If there is
an inspector from IBAMA, the fishermen give them a bag of money – you know how it is
here.
Fisherman, Copacabana

There are laws to prohibit this type of fishing (trawling), but the laws are no reinforced.
Fisherman, Praia das pedrinhas

Failing interest and lacking governmental incentives are also cited as the ultimate causes to the
shortcomings in the improvement of the environmental situation in the bay.
They put the wrong people in the wrong positions, which is a big waste of money. People
with no environmental knowledge are in charge of the environmental programs. This is
so because there is no interest. The money goes to the owners of the trawlers.
Leader of fishermen organisation

Lacking interest is also how the fishermen characterize their relationship to governmental institutions.
The lack of knowledge about the artisanal fishermen is also cited as a cause to the absence of policies
protecting their interests.
There is no policy connected to the fishermen, since there is no one that comes and listens
to the problems of the fishermen. There is no means in giving a fisherman a 10-meter
long motorboat if he is used to a simple rowing boat, because he will not know how to use
it.
Leader of fishermen organisation

The same leader explains further that the fishery sector is linked to the ministry of agriculture. The
ministry has little knowledge about the livelihood and working conditions of the artisanal fishermen
and makes no distinction between different types of fishermen.
If money is put aside for fishermen no distinction is made in between them and the money
usually ends up with the bigger fishermen. For example when banks are giving loans to
fishermen this money never reaches the smaller fishermen. These people are not familiar
with the procedures to ask for a loan and normally when getting a loan some type of
guarantee is required, which the smaller fishermen don’t have.
Leader of fishermen organisation
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4.2 The impacts of the oil spill
The main essence of this study is to gain an understanding of how the accident affected the
socioeconomic situation of local artisanal fishermen communities living from the resources of Baía de
Guanabara. This objective relates to the environmental damaged caused by the oil, but also aims to
include the measures taken to alleviate the environmental and socioeconomic consequences of the
accident.
The impacts of the oil spill were felt by artisanal fishermen from all fishermen colonies situated inside
the bay. Even though fishing territories exist through ethical codes by tradition, at present these codes
are not generally obeyed and fishermen are thus allowed to fish in all parts of the bay. The
contamination of the fishing grounds within the bay should therefore have been felt equally by
fishermen from all these colonies.
The fishermen from colony Z13 in Copacabana fish outside the bay and were consequently not
directly affected by the oil spill.

4.2.1 Physical impacts of the oil
The fishermen associations of Jequía, Apelga and Praia das pedrinhas are all located in the areas of the
bay that were most affected by the oil. (See figure 3.1.)
The village of Mangue do Jequiá is situated next a mangrove forest. According to the fishermen
interviewed in the village the mangrove could be protected from the oil by the use of buoyancies,
which the fishermen themselves placed at the mouth of the river. In this way, fishermen could also
protect their boats and the equipment that was not in use in the bay. The buoyancies, however, did not
protect against the dispersant used by Petrobras in order to dissolve the oil.
In São Gonçalo the oil reached the shore surroundings the villages. Boats anchored in the water along
the shore or pulled up on the beaches were contaminated by the oil as was other fishing equipment
placed in the water of the bay.

4.2.2 Productivity of fish stocks
When it comes to fish availability the messages given by the fishermen are dual. Some fishermen
claim that the oil spill only had a minor impact on fish availability, while others press more on the lack
of fish that was caused by the spill.
There is oil in the water but still we can catch much from the bay. It is getting better now,
it was worse after the oil accident.
Fisherman, Apelga

None of the fishermen interviewed seemed to consider the long-term effects the accident had on the
productivity of the bay, nor the risk of fish contamination.
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4.2.3 Decreasing market demand
After the oil spill the market demand for fish caught inside Baía de Guanabara decreased considerably.
The accident had attracted a lot of media attention, which had a negative impact on the market demand
for the artisanal production. People avoided the fish from the bay due to the potential contamination.
Even though fish stocks had returned and fishing was released in the bay a month after the oil spill, the
fishermen claim that it took a year before the market demand had returned to previous levels.
Even though the oil did not directly affect some areas of the bay, the media created an
image so that no one wanted to by neither the fish nor the shrimps from the entire bay.
Leader of fishermen organisation

When fishermen talk about the time period during which they could not fish in the bay, it is generally
the period of lacking market demand they refer to.
One year without fishing. The fish returned soon after the accident, but there was no
market demand. Due to all the propaganda in the media people were afraid to eat the fish
due to contamination.
Fisherman, Mangue do Jequiá

4.2.4 Reflections on the handling of the accident
Fishermen from all study localities claim that they have received very little information concerning the
oil spill. The lack of knowledge about the issue is also apparent when questions are asked about their
perspectives on the handling of the oil spill. Hardly anything was said about the physical collection of
the oil or about the prevention of the ecological damage in the bay.
The use of dispersants in the management of the oil spill was brought up by several of the fishermen
from Mangue de Jequía. The fishermen disliked that Petrobras used dispersants as it prevented the
physical collection of the oil and instead made it sink to the bottom and remain in the waters of the
bay. Dispersants were believed to be used simply in order to decrease the medial coverage of the
accident and improve the company’s image.
There were also helicopters dumping dispersants making the oil sink to the bottom. This
was done in order to get rid of the oil fast to improve the image of Petrobras in the
media.
Leader of fishermen organisation

The financial compensation paid to fishermen due to the oil spill was the only aspect of the handling
discussed, on which there was no lack of opinions. In addition to the multitude in responses, the
answers given showed a significant diversity and in many instances they were contradictive.
It must be noted that, at the time of the performance of the interviews, there was an ongoing legal
process between the artisanal fishermen and Petrobras. With the support of the federal fishermen
organisation of Rio de Janeiro, a group of fishermen have united to file a private claim against
Petrobras regarding the economical losses after the oil spill. Until the results of this claim are known
the fishermen involved in the claim are not allowed to discuss any of the questions connected to the oil
spill.
Even though not all fishermen interviewed were part of this financial claim, the presence of the legal
process was apparent. One of the fishermen encountered did not want to answer any of the questions
due to this claim. Others avoided the subject and the answers given were in many instances
contradictive. Despite the number of answers given it was hard to achieve any direct facts concerning
the distribution of the compensation. It is apparent that the subject is controversial.
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Of the fishermen interviewed not all had received the financial compensation. It was confirmed,
however, that such compensation had been paid to fishermen from all three associations within the
bay. However, it was not possible to find out how many from each association that had actually
received the compensation, nor was it easy to find out about the size of the amounts that had been
received or for how long the compensation had been distributed.
The only specific data achieved concerning the size of the financial compensation was given by a
fisherman from Mangue do Jequiá.
Petrobras paid 500 Reais (250 US dollars) the first month, 250 Reais (125 US dollars)
the second month and then stopped paying.
Fisherman, Mangue do Jequiá

Besides the financial support distributed on an individual basis, it seems that Petrobras also
compensated the affected associations in the form of donations. In the community of Apelga the
freezer, the dentist office and the computers in the community head quarters are donations from
Petrobras, given after the oil spill.
After the accident the failures in the distribution of the compensation were very much debated in the
media. When asked about the financial compensation, the fishermen themselves are also referring to
the problems of distribution.
There were many that were not fishermen or not affected that got the compensation.
Fisherman, Praia das pedrinhas

Not everyone received compensation due to bureaucracy. I didn’t get any, so I went to the
market selling fish.
Fisherman, Apelga

The answer received from one leader of a fishermen organisation visualises the dimension of the
problem:
When there was the oil spill in Guanabara Bay, more fishermen showed up to receive the
financial compensation than the whole population of Rio de Janeiro.
Leader of fishermen organisation

The same leader is further discussing Petrobras’ response to the great number of people that showed
up to receive the compensation:
Petrobras responded by giving basic food to everyone. This way they could point at the
difficulties in distinguishing the fishermen from the non-fishermen, which would give
them an “advantage” concerning the later financial compensation.
Leader of fishermen organisation

On one hand, the disappointment of the fishermen about the shortcomings of the financial
compensations is clear, but on the other hand, their satisfaction about the compensation actually given
to them is hard to miss. The face of the secretary of the fishermen association of Apelga is shining
with satisfaction and his voice is full of pride when showing the donations received by Petrobras – ten
old computers and a scarcely equipped dentist office.
The controversy in the answers given by the fishermen regarding the compensation can be
summarized in the reply of one of the fishermen from Mangue do Jequiá:
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Petrobras took well care of the fishermen and gave them a compensation, a financial aid,
or a bribe to keep quiet as some people say.
Fisherman, Mangue do Jequiá

4.2.5 A change in Petrobras’ environmental policy
In year 2000 Petrobras, formerly known as a company with a strong focus on production, started the
biggest investment in environmental performance made by any Brazilian company in history. Data
indicate that the accident in Baía de Guanabara was one of the dominating factors that contributed to
this profound change in Petrobras environmental policy. The improvements include environmental
performance and safety and goes under the name “Program of Excellence in Environmental and
Operational Safety Management” (PEGASO) (Petrobras, 2005; Galli, 2006).
According to the fishermen included in the study, the results of this environmental investment are
apparent in the bay. Fishermen from all four associations and colonies agree on the fact that the
number of oil spills in the bay has decreased since the accident in 2000.
There are no more oil spills from REDUC, just from boats washing their tanks.
Fisherman, Apelga

Petrobras has improved very much after the accident in 2000.
Fisherman, Praia das pedrinhas

Petrobras’ investments in environmental performance have also resulted in decreased amounts of
chronic pollution entering the bay. During the years 2000 to 2003, the refinery in Duque the Caxias,
earlier one of the main polluting elements in the bay, underwent a transformation process worth a 250
million Reais (125 million US dollars). The main topics assigned were: environmental risk
management, operation safety, solid and liquid wastes, air emissions and pollution control (Petrobras,
2004).
One of the interviewed fishermen from Mangue do Jequiá explains that the only river entering the bay
that is free from garbage and pollution, is the one passing the REDUC refinery.
Petrobras is also sponsoring many social and cultural programs aiming at improving quality of life of
the people living along the shores of Baía de Guanabara. During the field study one of the projects
realized with money from Petrobras, the clean water pools, is observed. The pools are constructed in
order to give people from poor neighbourhoods the opportunities of swimming and recreation.
Polluted water from the bay is cleaned and pumped into the pools that are constructed on the shores of
the bay.
Some of the fishermen talk well about Petrobras’ engagement in social programs, while some of the
leaders of fishermen organisations claim that such top-down programs are not doing any good. In their
opinion, programs can only succeed if they are developed in cooperation with the receivers of the
programs, which they believe is not the case with the programs sponsored by Petrobras.
One of the fishermen in the study argues that Petrobras’ social responsibility has definitely taken one
step too far and that the company has taken over the responsibilities of the state.
They (the fishermen) expect too much from Petrobras – the mother Petrobras. We will
pay the highest price in the world for oil due to these social programs Petrobras have.
The government should pay this, not Petrobras.
Fisherman, Praia das pedrinhas
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4.3 How to improve current living conditions
The second objective of this study is to analyse the possibilities for a sustainable future of affected
fishermen communities. It was therefore of interest to achieve an understanding of what measures the
fishermen considered important to improve their living conditions and quality of life.
When the fishermen were asked about what measures that would be needed to improve their
livelihood the conformity in their answers were striking. The identified measures were zonification of
the sea, environmental depollution, increased exchange of knowledge and information, increased
environmental protection and development of policies protecting the interest of the artisanal
fishermen.

4.3.1 Zonification of the sea
Over-fishing due to trawlers was one of the main problems identified by fishermen from localities
included in the study. The trawlers are considered a threat to artisanal fishing because they conduct an
unsustainable form of fishing, but also because they are competing with the artisanal fishermen for the
same limited resources of the bay. The trawlers, however, have much more efficient equipment than
the artisanal fishermen. Among the interviewed fishermen, a commonly proposed solution to this
problem is the division of fishing grounds into territories, where each fisherman is restricted to the
fishing zone dedicated to his or her colony or association.
Another application proposed for a zone system is to prohibit fishing in the zones on an alternating
basis. In this way some of the zones would always be resting, thus giving nature time to recover from
the stress imposed by periods of intensive fishing.
Nature needs time to go back to what it was, but people want to fish, they don’t want to
wait.
Fishermen representative, Copacabana

4.3.2 Environmental depollution
In order to improve the livelihood and quality of life of the artisanal fishermen, the respondents claim
that it is necessary to clean the bay from the extensive volumes of garbage and pollution present. Some
of the fishermen pointed out that an environmental cleaning of the bay would be meaningless if no
restriction was made to the high loads of additional pollution that enters the bay every day. Federal,
state and municipal authorities are commonly assigned the responsibility to conduct the depollution of
the bay. However, many fishermen also emphasize the responsibility of industries and the residents
around the bay when it comes to avoid further pollution.

4.3.3 Exchange of knowledge and information
Increased exchange of knowledge and information is considered necessary in order to improve the
livelihoods of the fishermen. At present, the artisanal fishermen state that they are not asked about any
knowledge or information and that they are hardly given any.
The government must listen to local knowledge. Now there is a lack of interest in local
knowledge. They don’t ask locals when new projects are planned.
Leader of fishermen organisation
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Many of the fishermen leaders also explained that the fishermen themselves need to be more
environmentally aware. Environmental education, both for fishermen and for people from other
sectors of the society, was therefore proposed as a way to improve the environmental conditions in
Baía de Guanabara and the livelihoods of artisanal fishermen.
In the society there is a lack of education. As a consequence the society reacts in this way,
throwing garbage everywhere.
Leader of fishermen organisation

4.3.4 Enforcement of existing laws, new policies protecting the
fishermen
The fishermen believe that most of the problems they are facing today could be resolved by
governmental support. However, at present the fishermen feel abandoned and forgotten and there is a
general agreement about the failures of governmental authorities to fulfil their commissions. To
resolve the problems of artisanal fishermen, new policies aiding the fishermen are needed as is a better
enforcement of existing laws.
The need for stricter policies protecting the interests of artisanal fishermen is especially outspoken
when discussing the problem of trawling boats.
There should be more control out in the sea of the big trawling boats. These boats even
get inside the bay. They move the sand on the bottom of the sea, killing everything on the
bottom. We announced that to a colleague working at IBAMA, but IBAMA said that they
don’t have the adequate material to perform this control.
Fisherman, Apelga

Other areas mentioned, within which increased governmental control is needed is environmental
protection and to prohibit the trade of fish that is conducted during the periods of enforced suspension
of fishing activities.
There is no environmental control from the authorities. That should get better.
Fisherman, Apelga

The absence of governmental support and the flaws of governmental authorities to take their social
responsibility and protect the interest of the artisanal fishermen also add another dimension to the oil
accident in 2000.
The fishermen should get more support from the government so that they would not have
to pray for an accident to happen so that they could get compensation from Petrobras.
Fisherman, Praia das pedrinhas

4.3.5 Local solutions
Measures leading to improvements in the fishermen’s lives can also be found locally. One such
measure discussed with the fishermen in Mangue de Jequía is the possibility to reverse the extensive
damage caused by the dumping of landmasses in their local river a couple of years ago.
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5 Analysis
The aim of this study can be summarised in two separate objectives. The first objective refers to the
impact of the oil spill in year 2000 on the sustainability of artisanal fishermen communities in Baía de
Guanabara. The second objective has a future perspective and looks into how a sustainable
development of these communities can be made possible in the future. In order to answer these
objectives, four questions, i.e. specific objectives, were formulated to guide the research.
In this chapter these four specific objectives will be discussed. The discussion is based on the results
of the empirical study, presented in the previous chapter, and on data retrieved from secondary sources
and informant interviews.

5.1 The socio-economic situation
In order to understand the impacts of the accident on artisanal fishermen a deeper understanding of
their socio-economic situation is fundamental.
The socio-economic situation of local artisanal fishermen in Baía de Guanabara is characterised by
vulnerability, dependency and invisibility.
Artisanal fishing means hard work and gives low income. The equipment utilised is simple and the
fishing methods employed are labour intensive. The small, often non-motorized, boats restrict the
areas that can be accessed by the fishermen an also the type of species caught. Incomes are also
unstable due to natural variations in fish availability. These natural variations in catch sizes make it
hard to plan ahead. In relation to other categories of the Brazilian society, the artisanal fishermen
belong to the poorer.
The poverty of the artisanal fishermen restricts their means of adapting to changes and thus makes
them very vulnerable. Their restricted financial resources limit their possibilities to change their way
of living. There is no money for investments that would improve their income in the long-term, nor to
pay the maintenance of the infrastructure received through donations. The general lack education
among the fishermen and the high unemployment rates in the area restricts the chances to find
alternative jobs.
Since the livelihood of artisanal fishermen is based on the availability of resources of Baía de
Guanabara, they are highly vulnerable to any changes in the productivity of the bay. In recent years,
however, environmental degradation and intensive fishing has reduced the productivity of the bay
considerably. Declining catch sizes has added to the already hard conditions experienced by the
artisanal fishermen and further increased poverty.
The poverty of artisanal fishermen also make them dependant. Since the fishermen do not have the
money for investments in necessary infrastructure, they are dependant on other people providing these
services for them. The lack of freezers and cooling rooms means that the catch needs to be sold
directly, independent of the price given. The lack of transportation makes the fishermen dependant on
intermediaries to bring their fish to the market.
During the study it became apparent that the artisanal fishermen are invisible to governmental
authorities. Their needs are not acknowledged and their interests are not protected. Governmental
institutions have no knowledge and information about them and no economical interest in protecting
them.
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The invisibility of artisanal fishermen was encountered at an early stage in the study. The difficulties
in retrieving information about them were striking. The lack of information about them is apparent
both in official reports describing the consequences of the accident and in the scarcity and
inconsistency in data in general. One obvious example of the invisibility of the artisanal fishermen is
the difficulties experienced by Petrobras concerning the distribution of financial compensation after
the oil spill. The lack of a register of the artisanal fishermen made it impossible to distinguish them
from other “opportunists” applying for the compensation.
Another indication of their invisibility is found in the definition of artisanal fisherman adopted by
Brazilian authorities. The definition currently in use is too wide and consequently includes other, more
sophisticated, categories of fishermen.
Furthermore, the artisanal fishermen claim that they are not listened to and that they hardly receive any
information about things of their concern. Local knowledge is neglected when new projects affecting
fishery are realized and as the skills of artisanal fishery is passed between generations within the
family, the fishermen seldom get in contact with universities.
Under present circumstances, artisanal fishermen communities in Baía de Guanabara are not
sustainable. Intensive over-fishing and high levels of environmental degradation have resulted in a
trend of declining fish stocks. Decreasing volumes of catch mean and longer working hours and
increased travel distances. According to the fishermen in the study, the number of fishermen is
declining. The fishermen claim that they do not want their children to assume their profession and,
when the opportunity exists, many of their colleagues have taken other jobs in order to survive.

5.2 Impacts of the oil spill
The second specific objective of the study is to investigate in what way the accident affected the socioeconomic situation of local artesian fishermen communities in Baía de Guanabara. The impacts of the
accident relate to both the environmental damage caused by the oil and the measures taken to alleviate
its environmental and socio-economic consequences.
When the accident happened many artisanal fishermen claimed that their livelihoods had been ruined.
However, during the field study the general trend in answers showed that compared to other problems
encountered in the bay, the accident’s impacts on fish availability in the bay was only minor.
Talking about hydro carbohydrates, the problem of the oil is not as serious as the
problem of the sewage. When the oil comes to the water, I’m not defending anyone, but it
can be controlled. The oil can be enclosed and if it comes to the beaches it can be seen
and cleaned away.
Leader of fishermen organisation

The mobile animals living in the pelagic water body could escape the oil and the experienced decline
in fish stocks was only temporary. Fishermen also confirm that the fish reappeared soon after the
accident and since not all parts of the bay were affected by the oil it did not take long until fishing was
again possible in the bay. After a month’s ban of all fishing activities in the bay, fishing was again
allowed in most parts of the bay.
The impacts of the oil, however, were much worse in the mangroves and on aquatic organisms living
in the benthic zone and on the ocean bed. Crabs and shrimps were therefore much more affected by the
oil and collectors of these animals would have suffered bigger economical losses than the fishermen
included in this study.
According to the fishermen in the study it was the reduced market demand for their catch that was the
most severe effect of the oil spill. Even though the fish reappeared soon after the oil spill the big
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medial attention had made people afraid of buying fish caught inside the bay. Some fishermen claim
that the lacking market demand meant a year without working, while others say that going fishing was
how they survived. It is easy to assume that the fishermen went fishing during this year, at least for the
consumption of their families.
The lack of market demand however, should not only have affected the artisanal fishermen. Industrial
trawlers and bigger boats (although artisanal by definition) must have suffered from the decrease in
market demand as well. These fishermen fish for profit rather than subsistence, a fact that would
further have increased their suffering from the lack of market demand.
A possible consequence of the lacking market demand is that it reduced the over-fishing in the bay
during the year following the oil spill. It is likely that the decline in fishing intensity (more than)
compensated for the reduction of fish stocks caused by the oil. For the fishermen that could find
buyers for their catch, the reduced market demand might even have improved their situation, as it
increased fish availability. However, it must be noted that these theories are very hypothetical and that
there is not enough data to verify that they hold true. One statement supporting this line of reasoning is
the fact that the shrimp production the year following the accident was very high.
The shrimps were affected by the oil spill but since no one fished them for one year, there
were a lot of shrimps the following year. People bought them because at that time they
had forgot about the accident. Nowadays there is very little shrimp in the bay because of
the trawlers. You can ask any fisherman and they will tell you that trawling is the big
problem.
Leader of fishermen organisation

After the oil spill fishermen affected by the oil spill were eligible for financial compensation. The
compensation was meant to sustain the fishermen until fishing was again possible in the bay. The lack
of a register of the fishermen, however, meant that it was not possible to distinguish the fishermen
from the non-fishermen. Many people not being affected by the accident received the compensation,
while many fishermen did not. This inhomogeneous distribution of financial compensation was also
reflected among the fishermen interviewed.
Official sources state that the number of fishermen whom received the compensation was 9.400
(MMA, CONAMA, 2001). However, since it is not possible to find out how many of these receivers
that were artisanal fishermen, or fishermen at all, and as no data exist on the number of artisanal
fishermen in the bay, it is not possible to find out the percentage of affected artisanal fishermen that
actually received the compensation.
Another aspect of the financial compensation is that no considerations were paid to the lacking market
demand caused by the accident. This issue also turned into a conflict between Petrobrás and the
fishermen and today, six years after the oil spill, there is still a process going on where fishermen
claim compensation from Petrobrás.
The financial compensation, however, made a big difference to the fishermen that did receive it.
During the field study it was very hard to achieve any information about the size of the payment.
However, according to the only answer received, a total of 750 Reais (375 US dollars) was distributed
during the two months following the oil spill. Considering the potential economic losses of the
fishermen caused by a year of lacking market demand, the sum appears very small. However,
according to a study made on fishermen in Jurujuba, at the mouth of Baía de Guanabara, the average
monthly income of a full time fisherman is 276 Reais (Soares et. al., 2005). The amount received thus
equalled three monthly salaries. It must also be taken into consideration that it is very likely that the
fishermen receiving the compensation still went fishing. According to the results from the field study,
there was fish in the bay and going fishing is how the fishermen not receiving the compensation
survived.
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With respect to the fishermen media had a dual role in the proceedings after the accident. The
coverage of the accident was very big and, as stated by some fishermen, the picture delivered was
exaggerating the actual environmental damage done. In this sense, the medial attention had a big
negative impact on the market demand for the artisanal production.
However, in addition to the pictures of dying birds and beaches covered by oil, media also put a light
on Petrobras’ environmental performance. With a history of frequent oil spills and a policy neglecting
environmental concerns, the company gained a lot of negative criticism. It is easy to assume that the
media attention given Perobras due to the REDUC accident played a significant role in the change in
Petrobras’ environmental policy that transpired the year following the accident.
According to the fishermen in the study, the results of this environmental investment are apparent in
the bay. The frequency of oil spills has lowered and after the oil spill in 2000 no big environmental
accidents have occurred in the bay. The chronic pollution from REDUC, formerly one of the major
polluting elements in they bay, has also decreased. A survey on consumers’ respect of brands also
claims Petrobras to be the most acknowledged brand name in social and environmental responsibility
in Brazil (Petrobras, 2006).

5.3 Measures needed to reduce the impacts of the oil spill
The oil spill in Baía de Guanabara in year 2000 received a lot of attention, both from media and from
various governmental authorities. The handling of the oil spill was one of the issues much criticised
both by media and by the many official and unofficial reports examining the accident. The criticisms
concern several aspects of the handling, including the delayed detection of the oil spill, the late
emergency response, the lack of equipment to handle the large amounts of oil released, the failures to
collect the oil and the difficulties in distributing the financial compensation to the affected population.
As the main objective of this study is to analyse the impacts of the accident on the local artisanal
fishermen population, it felt natural to include what these people were lacking in the handling of the
accident and what they believe could have been made differently to better fulfil their needs.
However, these questions of major interest to the report turned out to be the very hardest for the
interviewed fishermen to answer. There are several possible reasons to the difficulties encountered in
receiving any comments on the subject. One obvious cause to the lack of opinions shared during the
interviews is the ongoing legal process against Petrobras, in which fishermen around the bay have
united to claim further financial compensation. Fishermen involved in the claim are not allowed to talk
about the accident and it was apparent that the handling of the accident was an especially sensitive
topic.
Another possible reason to the scarcity in answers is that the fishermen are not used to this type of
hypothetical questions; the questions were too hard to understand or answer. It might also be the case
that the fishermen simply do not have the right knowledge. It is also important to remember that the
interviews were conducted more than five years after the accident occurred. Since Brazilians are
generally known for their ability to focus on the present, hypothetical questions about something that
happened a long time ago might simply not be considered of enough interest or importance to be
answered. The following statement succeeds well in summarizing the fishermen’s … to the accident.
The accident should not have happened, because afterwards there is not much to do.
Fisherman, Apelga
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Based on the responses of the fishermen to other questions the following measurements were
identified, which could have reduced the impacts of the accident:









A more efficient oil spill response, reducing the environmental damages of the accident.
The establishment of some type of register of the fishermen providing for a better distribution
of the financial compensation.
A distribution of the financial compensation based on both the status of the fish and the
changes in market demand.
A more truthful and nuanced information from media, reducing the oil spills impact on market
demand
More environmental education. At present, the population of the Guanabara Bay basin does
not seem to pay much attention to the possibility of fish contamination due to the chronic
pollution in the bay. However, market demand disappears for a year following an oil spill
releasing an insignificant amount of oil into the bay in relation to the huge amount of pollution
entering the bay every year.

5.4 Measures needed to promote a sustainable development
The second objective of this study is to analyse the possibilities for a sustainable future of fishermen
communities affected by the oil spill in 2000. It is thus necessary to identify what measures that are
needed to promote a sustainable development in these communities.
The main focus of this study is the oil spill in Baía de Guanabara that occurred in year 2000 and how it
affected artisanal fishing in the bay. However, results form the field study show that the importance of
this accident is only minor compared to other problems experienced by the fishermen included in the
study.
When asked about measures that would be needed to improve their daily lives, none of the fishermen
interviewed mentioned a reduction of the number of environmental accidents. In a sense, this pattern
in their answers is quite natural. Before attention can be paid to potential risks, it is necessary to coop
with more pressing problems affecting the present situation. During the field study it was revealed that
the lives of the artisanal fishermen in Baía de Guanabara are full of problems, why the threat of a new
accident must be very distant.
Following the implementation of Petrobras’ new environmental policy, resulting in major
improvements in risk minimization and accident response, the relative importance of oil spills in Baía
de Guanabara has also turned less acute.
The proposals for the promotion of a sustainable development within the studied fishermen colonies
and associations therefore concentrate on other measures, not related to the accident, but rather to the
general situation experienced by the artisanal fishermen around the bay.
In the empirical findings, measures needed to improve the situation for artisanal fishermen in the bay
were discussed. These measures, proposed by the fishermen themselves, can be summarised in the
improvement of the environmental situation in the bay and in the empowerment of the rights of the
artisanal fishermen and include: zonification of the sea, environmental depollution, increased
exchange of knowledge and information, increased environmental protection and development of
policies protecting the interest of the artisanal fishermen. The over-arching aim of these measures is to
improve the social status and the working conditions for the fishermen; thus providing a sustainable
development for the artisanal fishermen while simultaneously allowing them to continue their
activities as usual.
However, the resources required to realise these measures would be extensive and would imply
compliance of social actors from all sectors of the society, including authorities from local to federal
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levels, the 14.000 industries surrounding the bay as well as its entire population. Even though such
development is highly desirable, not only to the fishermen, at present circumstance it does not seem
realistic, at least not in a foreseeable future.
Another alternative to improve the living conditions of artisanal fishermen is to create new, alternative
opportunities of employment. This measure, however, would imply that adequate training and
education are provided. At present, the declining number of artisanal fishermen increases the pressure
for unqualified jobs, thus further adding to high unemployment rates. In many, less urbanised areas
around the bay, the availability of other sources of income is insignificant. To avoid this problem it is
thus important that new jobs are created or that the fishermen are educated to perform more qualified
tasks.
Yet, it is important to remember that being an artisanal fisherman is a social identity and includes
social and cultural knowledge and values and traditions that have been inherited from past generations.
With the creation of alternative jobs, traditional knowledge, which has been passed forward for
generations, will be lost. It is thus relevant to ask whether an incentive like this truly promotes a
sustainable development of artisanal fishermen communities.
A third strategy, which to some extent is a mix of the previous two alternatives, is to develop artisanal
fishing; to create new jobs within the sector itself. One approach, which has already been realised
successfully in some colonies, is the formation of cooperatives engaging fishermen and their families
in additional steps of the processing of fish products (Manso Paes de Carvalho, 2004). In this way the
role of the intermediaries would be reduced and more of the money generated from artisanal fishery
would stay with the fishermen and their families. The formation of such a cooperative would need
investments as well as dedication among the fishermen, two things that has generally been hard to
achieve in the visited fishermen colonies and associations.
Another approach to develop artisanal fishing is to enter the tourist business. The tourist sector
generates a lot of money and Rio de Janeiro is a major tourist destination. Artisanal fishermen could
benefit from the economical resources of tourisms by selling decorative fishing equipment or
handmade traditional souvenirs with motives of fishing. Other ways would be to invite tourists to take
part in their fishing tours or to arrange visits to their villages similar to the highly popular favela tours.
In addition to provide additional income, these encounters with tourists would raise knowledge about
the socioeconomic situation of the fishermen. It would also preserve the tradition, culture and
knowledge of artisanal fishery.
The artisanal fishermen could be employed in the environmental programs aiming at improving their
environment. For example, fishermen could be given economical incentives for the collection of
garbage. These types of activities could be performed alongside the traditional activities of fishing and
would provide extra income in addition to fishing. Some fishermen have already abandoned fishing
for the collection of PET-bottles within the bay.
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6 Conclusions
In the analysis, in the previous chapter, the four specific objectives of the study were discussed. The
conclusions reached in the analysis will now be summarised with the aim of answering the main
objectives of the study.

6.1 The oil spill’s impact on the sustainability of the local
artisanal fishermen population
The first objective of the study is to find out how the sustainability of local artisanal fishermen
population in Baía de Guanabara was affected by the oil spill at the Duque de Caxias refinery
(REDUC) in January 2000.
The impact of the accident on the artisanal fishermen population of Baía de Guanabara is very
complex and also hard to evaluate. This is partly due to the facts that not all fishermen were affected
equally by the accident and the accident response and that the presence of a legal process against
Petrobras and the long time span passed since the accident might have affected the answers given by
the fishermen. The impact of the accident on the fishermen population is also to a high degree affected
by the nature of the socio-economic situation already experienced by the fishermen.
The socio-economic situation of local artisanal fishermen in Baía de Guanabara is characterised by
vulnerability, dependency and invisibility. They are vulnerable in the sense that they are directly
dependant on the natural resources of one specific environmental area - Baía de Guanabara and have
limited possibilities to change their situation i.e find alternative employment or make investments that
could improve their situation. The dependency of the artisanal fishermen consists in their need for
other people to provide services, which their limited financial resources restrict them from performing
themselves. This is why the role of intermediaries is significant in the sector. Artisanal fishermen are
also invisible to governmental authorities. Their needs are not acknowledged and their interests are not
protected. Governmental institutions have no knowledge and information about them and no
economical interest in protecting them.
Under present circumstances, artisanal fishermen communities in Baía de Guanabara are not
sustainable. In addition to the precarious situation already experienced by the artisanal fishermen,
intensive over-fishing and high levels of environmental degradation have resulted in a trend of
declining fish stocks. Decreasing volumes of catch mean and longer working hours and increased
travel distances and according to the fishermen in the study, the number of fishermen is declining.
Even though many artisanal fishermen claimed that their livelihoods had been ruined by the ecological
damage caused by the oil, the empirical findings show that, compared to other problems encountered
in the bay, the accident’s impacts on fish availability in the bay was only minor. Instead it was the
reduced market demand for their catch that was the most severe effect of the oil spill in the short term.
The lack of market demand, however, might have two possible implications: it was harder for the
artisanal fishermen to sell their catch; fish availability increased in the bay as a result of reduced overfishing. Some fishermen state that lacking market demand meant a year without working, while others
say that going fishing was how they survived. It is easy to assume that the fishermen went fishing
during this year, at least for private consumption.
After the oil spill fishermen affected by the oil spill were eligible for financial compensation.
Unfortunately, not all affected fishermen received the compensation and the distribution was made
without any considerations taken to the lacking market demand. As a consequence, the results of this
financial aid are rather complex. One conclusion reached in this study is that the financial
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compensation made a big difference to the fishermen that did receive it. It provided a temporary relief
in a life of hardships, where the amount received, despite its small size, more than compensated for the
sufferings caused by the oil.
With respect to the fishermen media had a dual role in the proceedings after the accident. In addition
to the negative impact on the market demand for the artisanal production, caused by the big and media
coverage of the accident, the media also put a light on Petrobras’ environmental performance. It is
plausible that the media attention given Perobras due to the REDUC accident played a significant role
in the change in Petrobras’ environmental policy that transpired the year following the accident.
According to the fishermen in the study, the results of this environmental investment are apparent in
the bay, both in the lower frequency of oil spills and in reduced amounts of chronic pollution from the
Duque the Caxias refinery. Therefore, in the long term the accident may have contributed to positive
trend regarding the environmental situation in Baía de Guanabara.

6.2 Possibilities for a sustainable future
The second objective of the study is to analyse the possibilities for a sustainable development of the
affected artisanal fishermen population in the future.
One of the conclusions reached in this study is that the accident only had a minor impact on artisanal
fishery in relation to the other problems affecting them, among which the most prominent are
environmental degradation and over-fishing. The new environmental policy implemented by Petrobras
in 2000 has also resulted in major improvements in risk minimization and accident response, thus
decreasing the relative importance of oil spills in Baía de Guanabara. The proposals given to promote
sustainable development within affected fishermen communities; discussed in the analysis, therefore
pay little attention to the accident and instead focus on other, more general measures to improve the
situation of the artisanal fishermen population in Baía de Guanabara.
In the analysis several measures were discussed, which might be valuable in order to promote a
sustainable development of artisanal fishermen communities. The over-all goal of these measures is to
improve the livelihood of artisanal fishermen, thus decrease vulnerability, decrease dependency and
make them visible. These measures can be summarized in three alternative strategies:

improve the social status and the working conditions for artisanal fishermen; allowing them to
continue their profession as usual

create new, alternative opportunities of employment

develop artisanal fishing; create new jobs within the sector itself
Of the three strategies proposed, the third is considered most plausible. Major negative aspects
reducing the possibilities of the first two strategies are: the need for extensive financial resources; the
involvement of social actors from all sectors of the society; and the loss of cultural knowledge, values
and traditions reducing the importance of the social identity of artisanal fishermen.
The plausibility of the third strategy relates to two important factors. First, the changes leading to
improvements for the artisanal fishermen are generated within the sector of artisanal fishery itself and
do not rely on the contribution of extensive financial resources nor on the involvement of
governmental authorities or other social actors. Second, the social identity of the artisanal fishermen is
preserved.
Furthermore, this study has shown the importance of environmental education and of increased
environmental awareness in all sectors of the society. There is always someone who suffers the
consequences of environmental unsustainable behaviour, no matter size, type or the amount of
attention it receives.
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Appendix I
Interviewees
Stakeholders

Position of the interviewees

Petrobras Corporation

Number
interviewed
2

Reduc

3

Employees of high position

Sindipetro

2

Employees of high position

FEEMA

2

Inspectors

DRT RJ

3

Employees of high position

Fishermen Colony Z13
Copacabana Beach
Fishermen Association Amigos
do Juquiá - Governador Island
Fishermen Association

5
2
5
1
2
1
3
2

Fishermen
Leaders
Fishermen
Leader
Fishermen
Leader
Fishermen
Leaders

APELGA - São Gonçalo
Fishermen Association Praia
das Pedrinhas - São Gonçalo

Employees of high position
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