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Abstract: Conservation goals have recently been reformulated for threatened
ecosystems in various parts of the world. Conforming to such trends, institutional
initiatives in the southeast region of Brazil have addressed issues of socio-economic
pressures and alarming threats to the remaining mangrove and Atlantic forest. The
designation and enforcement of protected areas have required the relocation of
local communities that had limited livelihood skills and options to adapt to new
settings. The most serious challenge has emerged from deficiency in local capacity
to organize, manage, and apply new interventions. Employing a variety of qualitative
research methods, including a variety of Rapid Rural Appraisal (RRA) tools, we
examined the genesis of the formation of the oyster producers’ cooperative, its
institutional structures and linkages for interactive knowledge transfer, and their
effects upon improvements in livelihood security and biodiversity conservation in
Cananéia, São Paulo, Brazil. Our study revealed that the access of local communities
to diverse, cross-scale institutions acted as a safety net in an environment
characterized by frequent socio-economic and political fluctuations. With links to
such a diverse array of institutions, a principal consortium of these entities was
vital for maintaining tight links among the resource base, resource users, and all
involved institutions. Innovative interventions that encouraged simultaneous
reductions in threat to conservation and improved livelihoods were widely adopted
and successfully implemented.

Introduction
Concerns about the current accelerated rates of extinction of
biodiversity have instigated the pursuits and establishment of protected
conservation areas in the tropical world (Brown 2002). Such strict
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conservation measures often undermine impoverished local inhabitants
who rely heavily on biological resources to sustain their livelihoods
(Campbell and Mattila 2003; Koziell 2001). Poverty may even be exacerbated
by the establishment of exclusive protected areas since resource use is
prevented and inhabitants are forced to seek alternative livelihoods in
different locations, often in slums of overcrowded cities with even less
opportunities for sustainable livelihood development (Diegues 2002).
Displaced inhabitants find it extremely difficult to adapt to newer
occupations due to lack of skill and background, and consequently,
community empowerment interventions become essential. In this article,
community empowerment is viewed as a multi-dimensional social process
through which communities collectively gain greater influence and control
over determinants of livelihoods and quality of life. In pursuing a significant
enhancement of livelihoods, the capacity of the displacees in terms of
education, skill, and experience is a crucial element. Special attention is
needed to determine the roles and responsibilities of external institutions
to build local capacity by diffusing innovation and transferring knowledge
suitable for the local context.
Given the complexity and uncertainty of social and environmental
systems, developing successful interventions for poverty reduction and
biodiversity conservation is difficult. In addressing complexity and
uncertainty for development interventions, the potential contributions of
knowledge from both scientific and local sources need to be determined.
The utility of solely local knowledge may be limited since it was developed
under earlier environmental conditions and does not control for externalities
that arise from global demands, free market policies, and the local demands
of a growing population (Gómez-Pompa and Kaus 1999; Williams 2002).
Nevertheless, local knowledge provides detailed, site-specific information,
which can lead to failures if overlooked (Drew 2005; Carlberg 2005; Davis
and Wagner 2003). The use of solely external scientific knowledge for
development interventions often appears to be inappropriate, since local
needs are not adequately understood and incorporated, thereby impeding
the successful adoption of the intervention (Lado 1998; Clement et al.
2004; Cramb and Culasero 2003). Local priorities, knowledge, and goals
can be accommodated through diverse participatory methods (see Slocum
2003). Incorporating local knowledge empowers local communities to
pursue their own goals and destiny, and thereby commit to conservation
and development goals (Lado 1998; Drew 2005). The success of
interventions hence depends on the use of knowledge from both external
and local sources.
However, the mere dissemination of information between sources is
not enough (Carlberg 2005). Fusion knowledge, which is a knowledge
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base developed by a mutual exchange of external scientific and local
experiential knowledge, would help adaptation by creating new
opportunities in a constantly changing world (Brown 2003; Schusler et al.
2003; Campbell 1998; Agrawal and Gibson 1999). Knowledge from each
source needs to be successively nurtured and built upon to generate
fusion knowledge. As well, sources of knowledge must be considered on
a horizontal platform to achieve transformative learning and thus foster
self-critical, independent thinkers, capable of acting on their own values,
meanings, and purposes instead of relying uncritically on other people’s
demands (Mezirow 1997, Taylor 1998). The acquisition of fusion knowledge
is not sufficient since resource users must learn how to use the knowledge
to their best advantage (Grabave 1997). However, the generation,
acquisition, and use of fusion knowledge is often bound by the socioeconomic constraints and social capital of the resource users. Social
capital is considered here as a value-oriented cementing force that affects
the quality and quantity of other capitals, social order, the patron-client
relationship, values, reciprocity, solidarity, collective efforts, empowerment
and the socio-cultural identity of a community.
Poor people rarely have the option to access educational opportunities
and their resources from schools, universities, the internet, libraries, etc.
and they often lack the time, literacy, and technical ability to adequately
access new information (Lloyd-Laney 2003). To efficiently exchange
knowledge, existing networks can help to channel and exchange new
information (Lloyd-Laney 2003). The primary network supplying new
information to most poor people is their social network through
conversations (Lloyd-Laney 2003). Consequently, face-to-face
communication is the best medium to introduce innovative development
interventions (Lloyd-Laney 2003). In addition, individuals that are
particularly keen on adopting interventions can play key roles for securing
greater local-level support (Frahm et al. 1996). By demonstrating successful
results, the new interventions will spread horizontally to benefit other
people.
Introduction to promising development interventions can also be
facilitated by nurturing social capital (Pretty and Smith 2005). High social
capital is correlated strongly with high levels of economic and social wellbeing (Pretty 2003). Social capital facilitates cooperation and lowers
transaction costs for group efforts. People within a strong social network
are more willing to trust each other and work together in collective activities,
so less time and resources are needed for monitoring and enforcing
individual activities (Pretty 2003).
Efficiency in resource allocation and use is important since financial
and technical resources are often very limited (Oliveira 2002, Barret et al.
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2001, Brown 2003). External resources are of great importance to cover
high transaction costs and the building of infrastructure (Rudel 2000),
particularly considering that most conservation and development
interventions take place in remote areas, and that repeated visits by support
staff, the transportation of construction materials, and exporting of
products can be rather costly. Consequently, diverse linkages are crucial
to channel support from the central government and non-governmental
organizations to promising local-level initiatives. Establishing diverse
linkages is only the first step; the next step is to find out how to sustain
such diverse institutional linkages.
The objectives of this paper are threefold: i) to determine how and
where innovation can take place that could be applied to development and
conservation interventions; ii) to map cross-scale linkages between
institutions and the process of interactive learning; and iii) to determine
lessons learned from institutional dynamics regarding conservation and
livelihood reconciliation for consideration in future project development.

Study Area and Methodology
Cananéia is located on the southeast coast of Brazil at 250S, near the
Tropic of Capricorn, and has a regional population of approximately 30,000
(See Figure 1). The region is very important from a biodiversity conservation
point of view; it is alarming to note that today there remains only 7% of the
initial Atlantic forest, which has the highest concentration of threatened
species, and around 50% of the mangroves have been converted to largescale shrimp farms. Cananéia is presently the poorest and most
marginalized region in São Paulo state, primarily because the region is not
climatically suitable for large coffee plantations (Bernardo et al. 1993). The
unsuitability of the region for large-scale monocultures has led, however,
to the conservation of large fragments of highly threatened Atlantic and
mangrove forest. The livelihoods of rural inhabitants have historically
depended on extracting products for subsistence from the Atlantic and
mangrove forests along with shifting agriculture.
The Mandira community is one such community, descended from
African slaves, that has pursued livelihoods directly dependent on
ecological resources and services since the 18th century. In the 1970s, the
rural inhabitants of the region, including the Mandira community, had to
change their livelihood means from traditional subsistence agriculture
and hunting when the Cananéia region was transformed into an Area for
Environmental Protection (Area Proteção Ambiental– APA) by the Brazilian
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Figure 1: Map of Cananéia, São Paulo.

federal government. Banned from farming for the past 30 years, the Mandira
community has relied on oyster (Crassostrea spp.) harvesting for more
than 90% of their livelihood earnings. Initially, economic returns obtained
from the oyster harvest were very small. The low economic return obtained
from the oysters required the community to overexploit the oyster resource
to meet basic needs. Threats to maintaining livelihoods were augmented
by the existence of a chain of intermediaries who claimed large portions of
the profit. Oyster exploitation was further intensified by outsiders,
individuals from neighboring states, who also were usurping the region’s
mangrove resources. The gathering and preparation of oysters were
conducted in secrecy to avoid strict sanitary and harvesting regulations.
Further constraints to consistent income generation stemmed from
legal sanctions. Oyster harvesting is banned from December-February,
the principle oyster reproductive period. This ecologically important period
coincides with the economically important annual peak in oyster demand,
as Brazilians head to the coast for summer holidays. Size restrictions also
prohibit the harvest if oysters are smaller than five centimeters or larger
than ten centimeters. Despite harvest regulations, open access conditions
coupled with low economic return resulted in overexploitation and the
subsequent decimation of oyster stocks. As a result, the Mandira
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community had limited capacity to effectively secure sustainable oyster
stocks and livelihoods.
The required fieldwork for this interdisciplinary study was carried out
during the period of September 2003–February 2004. A multi-pronged
approach with a variety of RRA tools was employed to collect the required
data from the Brazilian field sites and secondary sources as these helped
for better understanding the communities in different settings. Qualitative
approaches were considered more appropriate than using other tools since
they assist the understanding of humans in different settings through
their social world; such approaches are more responsive than any other
known approaches for exploring complex phenomena like rural communities
and fisheries that are situated and embedded locally. These qualitative
approaches were supplemented by thorough archival reviews, which were
carried out at sources available within Brazilian government agencies,
such as the Forest Foundation and Fisheries Institute, and at the Nucleus
of Support for Research on Populations in Humid Areas in Brazil (NUPAUB;
Núcleo de Apoio à Pesquisa Sobre Populações em Áreas Umidas no
Brasil) in the University of São Paulo.
In light of the objectives of the study, oyster harvesters in the Cananéia
region were chosen as the primary respondents. Primary field data were
collected through direct interviews using a semi-structured research
instrument. A total of 28 active oyster harvesters, most of whom were
registered members of the ‘Cananéia Oyster Producers’ Cooperative’
(hereinafter ‘cooperative’), were interviewed face to face by the researchers.
It was realized that the survey instrument could not cover all elements of
the study objectives, and some follow-up interviews were therefore carried
out with cooperative members to obtain further information.
Representatives from various organizations involved with the
cooperative were considered the next most important responding group.
Selected guided questions embodied in a semi-structured survey instrument
were used to interview a total of 13 such members. Some follow-up
interviews were also conducted with some selected representatives. For
example, representatives from the São Paulo Forest Foundation and the
São Paulo Fisheries Institute were interviewed regularly, on a weekly basis,
to monitor progress in activities and trends.
In order to gather the required technical understanding of oyster
aquaculture, the researchers participated in a three-day oyster aquaculture
seminar. Further, during their fieldwork, the investigators visited private
oyster aquaculture enterprises located in Cananéia and in Santa Catarina
state. Along with focused discussions, face-to-face interviews were
conducted with the owners of these enterprises during such visits.
Participant observation of the complete cycle of oyster harvesting and

Prairie Perspectives

119

aquaculture operations in Cananéia helped the investigators to grasp the
potentials and problems with oyster aquaculture and cooperative
operations in the region. Additional data on the cooperative structure and
functions were collected by attending meetings of the cooperative; the
researchers attended nine such meetings. In the cooperative meetings, a
wide range of issues were covered, including implementation of an extractive
reserve, an appraisal by the Brazilian Fund for Biodiversity, and an urgent
need to increase profits for the cooperative. Cooperative members and
key organizational representatives were subsequently requested to verify
the data collected to date.

Results
Idea for the creation of a cooperative:
Recognizing that biodiversity conservation and the socio-economic
well-being of rural inhabitants were both highly threatened by the relocation
of local communities and federal legislation for environmental protection,
the São Paulo State Secretariat of the Environment sponsored a Coastal
Management Program in 1989. The Program conducted an ecological and
socio-economic zoning project, which concluded that aquaculture was
the only economically important activity with the potential to alleviate
poverty and simultaneously preserve environmental quality. With the
experience and outcomes of the Coastal Management Program, the Brazilian
Center for Sustainable Development of Traditional Communities (CNPT),
and the Brazilian Institute of Environment and Renewable Natural
Resources (IBAMA) established a partnership with researchers at the
University of São Paulo in 1991. A common goal of creating an extractive
reserve in the Coastal Atlantic Rain Forest was established. Local support
for the extractive reserve was attained through a multi-faceted approach
focused on livelihood improvement. The provision of education, training,
and new technologies (rearing beds and depuration station), provided
promise to help improve livelihoods without compromising conservation
regulations. The focus on attaining livelihood improvement through the
establishment of a cooperative and diverse conservation measures greatly
facilitated the fostering of local support and long-term commitment.
Researchers from the Forest Foundation of São Paulo assessed several
rural communities in Cananéia to determine the socio-ecological viability
of implementing an extractive reserve centered on the cooperative. The
Mandira community was selected for its relatively richer natural and social
reservoirs. The ecosystems neighboring the community have an excellent
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degree of ecological integrity and the neighboring mangrove forests yield
some of the highest rates of oyster production in the entire region. In
addition to natural wealth, strong traditional community and family ties
among the Mandira provided a high degree of social capital to help develop
well-structured community organizations for the establishment of an
extractive reserve and cooperative. The high level of social organization
exhibited by the Mandira thus facilitated the formation of the formal
organization; the cooperative and other extractors were able to join this
previous level of organization. The cooperative was thus formed as a
community-based organization centered on the Mandira Extractive Reserve.
Challenges of improving economic well-being and forming the
cooperative:
The first attempt to transfer oyster-rearing technology occurred more
than 20 years before the formation of the cooperative. In 1974, an oyster
aquaculture course was offered by the São Paulo Fisheries Institute and
the state organization SUDELPA (São Paulo Coastal Development
Organization). Three Mandira community members attended the course,
but no major changes occurred after the course due to the lack of both
local interest and external initiative. Other oyster-rearing courses were
offered by SUDELPA in 1981, and by the non-governmental organization
SOS Atlantic Forest, from 1988-1992. Even though these courses were
better developed than the initial course offered by SUDELPA in 1974,
there was limited success due to the lack of competitive economic return
for participants to adopt the new technology.
The SOS Atlantic Forest project distributed 1,200 dozen oyster larvae
to six rural families (200 dozen oyster larvae per family). However, only
30% of the oyster larvae reached commercial size for sale within two years,
and because of the poor economic returns after two years, the families and
their communities did not show further interest in oyster aquaculture
(Bernardo et al. 1993). Without securing economic returns, the transfer of
oyster aquaculture technology could not gain local acceptance or support.
Government researchers envisioned several interventions to secure
greater economic returns for oyster harvesters, such as through the
formation of a cooperative, innovative use of rearing beds, procurement
of health certification for oysters, and creation of an extractive reserve.
With these ideas, the government official began recruiting cooperative
members in the early 1990s. It took several meetings to build a relationship
based on mutual trust and respect before interactive discussions were
able to commence on project development. Nevertheless, scientists from
the São Paulo Forest Foundation and Fisheries Institute contacted more
than 125 oyster harvesters in and around Cananéia to gauge the quantity
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of oysters being harvested in the region, and to gain support for the
formation of an oyster producers’ cooperative. Local leaders provided
vital feedback to government researchers for further iterations of
cooperative development. They were also important for mobilizing greater
local support from oyster harvesters, who were often skeptical of the
benefits of joining a cooperative. During more than 100 meetings, external
leaders and local participants worked together to improve organization
amongst the oyster harvesters and further develop and test oyster-rearing
technology, which culminated in the formation of the Cananéia Oyster
Producers’ Cooperative in 1997.
Education for local capacity development:
The formation of robust institutions, such as the Cananéia Oyster
Producers’ Cooperative, requires extensive organizational and personal
capacity development, particularly in isolated regions where formal
education is extremely limited. Nearly 70% of the cooperative members
have less than four years of formal schooling (Garcia 2005). The
enhancement of local capacity is therefore vital to enable local communities
to effectively network with diverse supporting institutions and compete
in competitive markets to secure sustainable livelihoods.
Increasing financial returns to cooperative members and strengthening
the organization of the cooperative’s initiatives required the assistance of
diverse institutions, including marketing organizations, university-based
research institutes, and government agencies. Organization for the
development of the cooperative was aided by courses that government
researchers offered in the early 1990s. During such courses, participants
were taught about efficient production methods and organizational
management, competitiveness, the unfair share that middlemen claim, and
the benefits from belonging to a cooperative, with emphasis on the greater
economic returns they might receive by being a cooperative member. In
addition to organizational education, the importance of mangrove
conservation was also highlighted. Through classroom discussions,
participants were exposed to knowledge of human ecological systems,
focusing upon the direct links between mangrove conservation, rearing
large oysters, and improved livelihoods. These links between a healthy
environment and improved well-being were reinforced with the use of
clear, concise diagrams such as the jigsaw puzzle depicted in Figure 2. The
meetings also engaged them to contemplate the adverse ecological impacts
of previously common practices, such as cutting mangrove roots to
facilitate harvesting or selling small oysters in de-shelled packs. As an
alternative to practices that undermine ecosystem health and sustainability,
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Figure 2: Interlocking figure used by government researchers to help explain the
direct links between mangrove conservation, rearing large oysters, and
improved livelihoods.

participants were encouraged to engage in innovative, socio-economically
and environmentally beneficial practices such as using oyster-rearing beds.
Need for interactive learning exchanges:
Rural inhabitants have an intimate knowledge of their surroundings,
which can provide important feedback on the quality and quantity of
resources (Berkes 1999; Striplen and DeWeerdt 2002). This is particularly
important in developing countries, where a lack of resources has prevented
benchmark assessments of ecological services and resources. If detailed
local knowledge is transmitted to higher-level institutions, which have
greater authority and access to larger support networks, the effective
mobilization of resources can take place. Higher-level institutions also
need to readily accommodate local knowledge in management plans
through interactive learning exchange.
Our study revealed that the transfer of knowledge for the development
of the cooperative was not strictly top-down. The establishment of
relationships of mutual respect provided a platform for interactive dialogue
between government researchers and cooperative members. Cooperative
members routinely shared their local or experiential knowledge with the
government researchers. The government researchers had envisioned the

Prairie Perspectives

123

use of rearing beds to increase yields and economic returns, however, the
knowledge of the cooperative members was required to determine the
ideal locations for the rearing beds within the estuary.
Another example of successful fusion between external and local
knowledge has been the cooperative’s adaptation to high oyster mortality
from solar heat stress. Cooperative members began to cover oyster beds
with palm fronds in the summer to protect the oysters from intense sunlight.
Researchers from the Fisheries Institute also suggested mediating heat
stress by elevating the top mesh to protect the oysters from rises in
temperature. Now both mechanisms are used successfully to mediate heat
stress.
Innovative use of rearing beds for development and conservation:
The innovative use of rearing beds was envisioned in very early
stages of the cooperative’s development. Initially, the oyster-rearing beds
were economically inefficient since they were used to raise oyster larvae
to market size over a period of two years. However, in the 1990s, economic
returns increased as the cooperative members started using oyster beds
to rear small oysters harvested from the mangrove to larger sizes. In
accordance with the law, oysters larger than five centimeters are harvested
from mangrove roots, and then placed and grown in rearing beds for
approximately six months. Oysters grown in rearing beds also have greater
market appeal since they are grown detached from gnarled mangrove roots
and have a uniform appearance. The value of oysters grown in rearing
beds is also higher due to their greater physiological resistance, which is
induced by the conditioning from the rearing process. Thus, reared oysters
have lower mortality rates during depuration and shipment than oysters
harvested directly from the mangrove. The use of oyster-rearing beds also
enables the cooperative members to sell oysters during the peak tourist
season from December to February, when the sale of “wild” oysters is
prohibited by law. These direct economic benefits have greatly aided the
acceptance and success of the oyster-rearing bed technology transfer.
The rearing beds also have several conservation benefits. The rearing
beds allow oysters to reproduce as they attain larger, more profitable
sizes, thereby increasing the total oyster reproductive yield and helping
replenish the oyster stocks of the region. The use of the rearing beds has
helped to prevent the genetic deterioration of the oyster stocks since
large oysters are not completely removed from the reproductive population
for immediate sale. Large oyster genes may thus persist through successive
generations since the selective pressure for large oysters is mitigated,
ensuring that remaining reproductive populations will not consist of
progressively smaller individuals.
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The needed financial support to purchase the materials for the
construction of the rearing beds was obtained from external agencies (i.e.,
university and government sources). Hands-on lessons were given by
the Fisheries Institute to participants through demonstrations on how to
construct and use the rearing beds to the fullest potential. The transfer of
this technology has been realized through an interactive process; local
knowledge and experience were specifically sought and used to enhance
productivity.
Adding value to oysters through depuration and certification:
Scientists from the Forest Foundation and the Fisheries Institute also
envisioned increasing the value of the oysters by obtaining health
certification from the Federal Inspection Service (SIF). The scientists
recognized that health certification could only be obtained if the oysters
underwent depuration. The depuration process consists of exposing clean,
live oysters in good condition to purified water. The cooperative currently
purifies water through a mechanical filter (80 µm) and a microfilter (25µm),
followed by an ultraviolet light filtration system, to sterilize any biota
remaining in the purified water. Oysters filter purified water during the
depuration process, thus purging impurities within the body and making
them safe to eat. By ensuring the oysters are safe for consumption, the
cooperative could command higher prices on the market with SIF
certification. The cooperative paid around R$ 1.70/dozen oysters, which
compared favorably to the average black market price of R$ 0.70/dozen
(the Brazilian real had half the value of the Canadian dollar). The annual
sale of oysters, with usual peaks between December and April, varied
between 15,000 and 35,000 dozen; there was an increasing trend in sales
since the inception, with minor declines throughout 2003 and 2004.
However, sales were affected by the clandestine selling of oysters by
members to middlemen at half the cooperative’s price without depuration
and SIF certification. Most of the products were consumed by Brazilians
and tourists, especially in the summer. However, the present level of sales
is not enough to fetch economic self-sufficiency, and the cooperative
must find more outlets in national and international markets.
The Federal Inspection Service, which is an institution under the
Ministry of Agriculture and Food Supply, requires the analysis of water
and oyster samples within the depuration station. Such official analyses
are conducted by SIF agents in accredited laboratories a minimum of eight
times a year. Microbiological analyses are conducted to detect Salmonella
spp. and to estimate fecal coliform bacteria and Vibrio spp., which are the
pathogens that pose the greatest risks for the consumers of oysters. With
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the assurance that the oysters are safe for consumption, SIF certification
has been granted.
In accordance with SIF regulations, Fisheries Institute scientists
designed the depuration station. Upon the request of the cooperative,
land for the construction of the depuration station, along with the
cooperative’s main office, was donated by the Cananéia municipal
government. Financial assistance was obtained from various national and
international organizations (See Fig. 3). Nevertheless, national support
received from the Brazilian Fund for Biodiversity (FUNBIO) and the
Brazilian Ministry of the Environment (MMA) also has international
connections since these funds originate from the World Bank.
Funds were procured from diverse institutions (See Figure 3). The
Ministry of the Environment, which administers the allocation of various
funds, provided funds directly. Additional direct support was provided by
World Vision. Indirect funding was obtained with assistance from contacts
at the Margaret Mee Botanical Foundation, which helped obtain great
financial support from Shell Brazil. Funding for the cooperative was also
indirectly secured for the cooperative through the Mandira Extractive
Reserve Association and Gaia, a non-governmental organization. It was
also difficult for the cooperative to obtain further financial support from
the government or non-government organizations since it pursued lucrative
endeavors. It was easier for a non-governmental, non-profit organization,
such as Gaia, to obtain funding. Gaia along with Mandira Extractive Reserve
Association played key roles in the successful application for funds from
the Ministry of the Environment (See Figure 3).
In addition to financial support, voluntary work was also important
for the construction of the depuration station. The cooperative members
provided voluntary manual labour to aid the construction efforts. The
completion of the depuration station was only possible with reliance on
diverse institutions. However, in the case of the cooperative, reliance on
diverse institutions was a very time consuming process. For instance, the
proposal to purchase construction materials for the depuration station
was drafted in 1995, however, the depuration station only began to operate
in December 1999.
Upon completetion of the depuration station, Fisheries Institute
scientists also conducted experiments on the length of depuration
necessary to reduce fecal coliforms to meet safety regulations and prevent
overexposure of oysters to the depuration process. During the depuration
process, oysters do not obtain sustenance as they expend energy to filter
water and consequently lose strength. If the oysters become very weak,
they are predisposed for mortality during the stresses of shipping. To
avoid such losses, the minimal duration required to purge impurities and

Figure 3: Institutional cross-scale linkages which enabled Cooperostra to obtain health certification for its oysters.
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pathogens within the oysters needed to be determined to minimize
overexposing the oysters to depuration. The ideal depuration time was
found to be six hours in research conducted by the Fisheries Institute.
The combined efforts of both the Fisheries Institute and the Forest
Foundation were vital for the development and construction of the
depuration station. There is no formal written agreement between these
two organizations; however, they have developed a very strong and
interactive partnership. Both organizations split the work to complete tasks
quickly and efficiently.

Discussion: Lessons Learned from the Cooperative
Institutions needed to devise innovative solutions:
The construction and use of oyster-rearing beds and a depuration
station have helped secure the economic viability of the cooperative by
increasing the value of the oysters, while providing additional employment.
However, other value-adding options need further exploration and
development. Processing oysters to increase the durability of the oyster
product would help with market expansion since live oysters must be
delivered within just five days. Oyster processing methods, such as freezing
and canning, need to be explored to facilitate the transportation and sale
of greater quantities. Oyster aquaculture methods also need further
technological refinement to increase total yields and thus total sales. Ecolabeling via the Marine Stewardship Council would also help increase the
value obtained by the oysters. Consequently, diverse institutional support
is required to better develop these other value-adding options.
The cooperative case evidently showed that the development of
innovative solutions is not enough; beneficial technologies and concepts
must be efficiently transferred if these new solutions are to succeed. The
transmission of these innovative solutions is best achieved by showing
how their application has a direct link to greater economic returns. For
example, the oyster-rearing bed technology only became widely adopted
once its use became economically more efficient. Innovative solutions for
simultaneous conservation and development will only succeed if the
economic benefits of interventions are easily foreseeable or attainable by
the practitioners.
Improving economic return and livelihood improvement is critical for
conservation:
Investigations based on case studies with members of the cooperative
revealed that the livelihood standard changed significantly; the changes

128

Prairie Perspectives

are reflected by higher enrollment in school-based education, better
housing and the purchase of household electronic goods. It is estimated
that around 70-80% of the family income came from the cooperative
activities. The earnings were estimated around R$900 (Brazilian reals,
around half a Canadian dollar per real) after the formation of the cooperative,
which was around 3-4 times higher than the pre-cooperative stage income.
The Forest Foundation, the Fisheries Institute, and the University of São
Paulo helped cooperative members of Mandira obtain political voice and
legal rights to their resource, by assisting with the designation of the
Mandira Extractive Reserve. The cooperative is also currently working
with the Brazilian environmental agency, the Brazilian Institute of
Environment and Renewable Natural Resources (IBAMA), to ensure the
active enforcement of resource-use laws within the reserve, primarily to
prevent outsiders from claiming resources within the reserve. Even though
the project members might be granted rights and active control of the
resource, they are not yet fully economically sound to commit to longterm conservation goals.
Enhancing the financial return for the cooperative and its members
has been the primary challenge for the continued success of the
cooperative. The cooperative would benefit considerably from a greater
demand for cooperative oysters and increased sales. For instance, such
augmented demand would help prevent cooperative members from being
forced to sell oysters to middlemen, which undermines the cooperative’s
own market. The cooperative is not currently capable of selling all the
oysters its members produce, so members still sell to middlemen to
supplement their incomes. Cooperative members also sell their product to
middlemen to maintain ties with them in case the cooperative fails. To
overcome these constraints, the cooperative would need to have access
to expanding markets throughout Brazil and outside its national border.
However, suitable methods for market expansion are unknown or currently
not economically viable.
Project members need consistent organizational support to secure
economic futures, since securing rights and active control over resources
is necessary but not sufficient for sustainability. For example, rubber
tappers in Amazonian extractive reserves are empowered with rights and
control to their resource but are still at the mercy of highly fluctuating
international rubber prices (Brown 2002). To keep conservation goals as
an option and to attain them successfully, basic needs must always be
sufficiently met. Consistent organizational support is necessary to assist
with value-adding efforts and marketing to help secure economic viability.
Moreover, the role of middlemen as active members of the community
and as distributors is often overlooked in narrowly focused attempts to
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quickly increase wages for project/community members. Middlemen
possess knowledge and valuable contacts with local markets that could
be harnessed to help with the marketing initiatives. Middlemen could be
trained to up-sell (i.e., convince current clients to buy certified oysters for
health reasons) and thus assist in establishing and maintaining linkages
with market networks. With some training and the provision of materials
such as pamphlets, middlemen could help educate their client network on
health risks associated with eating uncertified, non-depurated oysters.
Mechanisms involving necessary regulatory interventions need to be set
in place to ensure that middlemen are not usurping an unfair proportion of
the profits.
Diverse institutions act as a safety net:
Attempts to integrate biodiversity conservation with poverty
alleviation require extensive and diverse institution building (Kellert et al.
2000). New institutions for conservation and development must be
adaptable, capable of managing complex ecosystems, and accommodate
diverse stakeholder interests, and these institutions must work across
various spatial, social, and organizational scales (Brown 2003).
Cross-scale linkages to diverse institutions have been fundamental
for building the capacity of the cooperative to construct the depuration
station (See Figure 3 and Table 1). Access to diverse institutions, just as
with access to high levels of biodiversity, confers resilience. The diverse
institutions act as a safety net or web that helps the cooperative better
adapt to socio-economic changes. This safety web of institutions is crucial
in socio-economic climates of developing countries, such as Brazil, which
have relatively frequent fluctuations in political organization and economics.
Nevertheless, in more stable environments, it might be more efficient and
effective to rely on fewer, more secure organizations.

Horizontal learning key to increase scale and sustainability
The cooperative members and local community have benefited from
cross-scale learning. Initially started in Mandira, the oyster rearing process
then spread horizontally to individuals of neighboring communities, with
the Mandira participants demonstrating the key techniques. If the
cooperative could increase its sales and increase the enrollment of
cooperative members, horizontal learning would then be the key to train
new individuals from other neighboring communities, which also have
access to bountiful oyster stocks. Horizontal learning was also crucial in

Table 1: Cross-scale connections; names and levels of organizations linked to the Cananéia Oyster Producers’ Cooperative.
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the creation of the Mandira Extractive Reserve, since people living within
Amazonian extractive reserves were brought in by IBAMA to help the
Mandira residents draft regulations for the extractive reserve. As stated
above, the women of the community were also inspired by the organization
to start their own seamstresses’ cooperative, Corte Costura.
Vertical learning, with open exchange between external experts and
local participants, is important for transferring new, potentially beneficial
technology as well as indigenous knowledge for integrated conservation
and development projects. However, horizontal learning is no less an
important aspect for the reconciliation of development with conservation
goals. Horizontal learning, i.e. learning from one’s neighbor, may actually
be more beneficial than vertical learning since a common language is used
and a more realistic or practical approach is taught. Furthermore, horizontal
learning facilitates acceptance and empowerment by demonstrating that
individuals under similar situations are capable of learning and using new
technologies.

Conclusions
This case of the cooperative has revealed that successful development
interventions to conserve biological resources must incorporate strategies
for creating employment and enhancing income. Ecological sustainability
is attainable with extractive reserves but the challenge remains with
securing organizational and livelihood sustainability; external support is
indispensable for training local communities. Development interventions
would only succeed by understanding the participants’ resource needs,
preferences, and socio-economic circumstances and constraints (Lado
1998).
Innovation to add value to oyster production and sales for reducing
pressure on the mangrove ecosystem required the involvement of an array
of concerned, external institutions. Various well-coordinated endeavors,
such as the adoption of oyster-rearing beds, a depuration station, education,
and the designation of an extractive reserve, have enabled cooperative
members to earn greater economic returns for their oyster resource while
reducing the enviornmental impact and harvesting smaller quantities of
oysters. The implementation of the cooperative’s diverse endeavors now
enables cooperative members to earn higher wages by harvesting less
(Garcia 2005), thereby successfully reconciling development and
conservation goals. The adoption of local knowledge through interactive
learning processes was key to the successful implementation of these
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measures. Such a favorable resolution was made possible with the
assistance of diverse, cross-scale insitutions. The cooperative members
have realized the economic and ecological benefits of selling larger oysters
and the importance of preserving mangroves to maintain oyster stocks.
An informal assessment of the oyster stocks by cooperative members
suggests that oyster stocks have increased greatly. Further improvement
of oyster stocks could be achieved through enhancing research on how
to successfully link local scale enterprises to larger, potential global markets
and enhance their revenues. The subsequent effects of establishing such
market connections also need exploration to further enhance best practices
to reconcile biodiversity conservation and poverty alleviation.
The successful adoption of innovation can significantly build and
enhance local organizational and management capacity; additionally, it
can function as a catalyst for further initiatives. The success of the
cooperative set an example that helped the women of the Mandira
community to organize themselves to create a ‘Seamstresses’ Cooperative’
(Corte Costura), which produces and sells clothing and handicrafts. The
Mandira community members are also currently organizing themselves to
capitalize on ecotourism within their region. Consequently, the success of
the cooperative has empowered the community, both psychologically and
technically, to seek further development opportunities in accordance with
conservation regulations.
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