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POLOPROBIO

Brazil

PROJECT SUMMARY

KEY FACTS

This research institute, based in the Brazilian state of Acre,
devised a method for the artisanal processing of raw latex
obtained from Hevea brasiliensis rubber trees, suitable
for small-scale production in forest-based communities
of indigenous rubber tappers in the Brazilian Amazon.
Replicating the technology is a highly individualized
process, taking into account the social and cultural setting
of each client community as well as the difficulties of
establishing forest-based production.
The technology is currently being used at 11 sites across four
Brazilian states, benefitting a total of 600 people, including
communities from the indigenous Kaxinawá, Shanenawa,
Apurinã, and Kaxarari tribes. A kilogram of rubber processed
by conventional methods is typically sold at around BRL
3.50 (USD 2.20); when processed into high-quality products
using Poloprobio’s method, one kilogram of rubber is now
worth on average BRL 50.00 (USD 30).

EQUATOR PRIZE WINNER: 2008
FOUNDED: 1998
LOCATION: Acre, Amazonas, Rondônia and Pará
BENEFICIARIES: Indigenous and traditional rubber tappers
BIODIVERSITY: Up to 180,000 ha of forest protected
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Background and Context

The Centre for Biodiversity Protection and Sustainable Use of Natural Resources (Polo de Proteção da Biodiversidade e Uso Sustentável
dos Recursos Naturais - Poloprobio) is based in Rio Branco, the capital city of the Brazilian state of Acre. The organization was founded
in 1998 and obtained the status of ‘civil society organization of public interest’ in 2002. The Centre is a science and technology institute
dedicated to researching innovations in sustainable livelihoods in order to help conserve the Amazon rainforest. To this end, Poloprobio
works with marginalised communities to develop high-value products through the cultivation and secondary processing of natural
resources. Its most successful innovation has combined traditional
methods and modern scientific processes to produce latex from locally harvested rubber. This technology is being used at eleven sites
across four Brazilian states, benefitting a total of 600 people, including members of the indigenous Kaxinawá, Shanenawa, Apurinã and
Kaxarari tribes.

stopped operating. Rubber factories closed down, leaving producers without a market for their product and causing many Amazonian
tappers to migrate to the outskirts of major cities.

The decline of the Brazilian rubber industry

To address these challenges, Poloprobio’s founder, Dr. Francisco
Samonek, developed a method of processing rubber called ‘Amazonian Natural Rubber’ that did not require smoke curing. The method involves artisanal pre-vulcanization of raw latex from the Hevea
brasiliensis tree. The raw latex is treated and then pigmented with
natural dyes. Its primary use was envisioned as a rubber-style laminate for the decoration of clothing and handicrafts. Alternatively, the
latex can be mixed manually with sawdust (cheap and easily obtainable, as it is discarded in large quantities by local timber producers),
to generate a compound that can be transformed into packaging
material, rubber flooring, rugs and other industrial-quality products.

Vast amounts of land that were previously used for rubber extraction underwent large scale conversion to accommodate cattle farming and agrarian reform projects. While rubber tapping continued in
some extractive reserves, this was insufficient to sustain the industry. Widespread deforestation resulted, driving resident indigenous
populations and rubber tapping communities into conditions of extreme poverty with few viable livelihood options. While rubberized
textiles were still produced in urban centres, the required smoke curing method that was not economically viable for Amazonian communities.

The rise of Amazonian Natural Rubber

During the early 1990s, the Amazonian rubber industry was hit hard
by the withdrawal of government subsidies that had sustained the
sector since the 1960s. Policy reforms resulted in closure of the Superintendence for Rubber (Superintenência da Borracha – Sudhevea) an administrative body responsible for allocating resources
from the domestic rubber industry, which supplied credit to rubber
farmers through regional and national banks, stocked municipal
food stores for rubber tappers, provided technical assistance and rural extension services, and paid the wages of rural teachers, doctors
and healthcare workers.

In addition to producing a number of commercially viable products,
this method is easily transferable to isolated indigenous communities with limited resources. Amazonian Natural Rubber has become
the flagship innovation of Poloprobio. Beyond its outreach work on
transferring and replicating this process amongst rural, indigenous
communities throughout the Amazon, Poloprobio carries out ongoing research to improve and refine the process.

With Sudhevea’s closure, these services disappeared virtually overnight, which had catastrophic effects on the lives of rubber tapping
communities. Food warehouses closed, banks ceased offering credit
to the rubber industry, state governments laid off employees, rural
health centres and schools closed, and mobile health boats that
had served geographically isolated rubber tapping communities
4

Key Activities and Innovations

The key activity and innovation of Poloprobio has been Amazonian Natural Rubber, or Encauchados de Vegetais da Amazônia.
‘Encauchados’ refers to the rubber products traditionally produced
by indigenous Amazonian peoples from the caucho plant (Castilloa ulei) and used to waterproof fabrics and handicrafts. The traditional method for the extraction of latex involves making shallow
diagonal cuts in the bark of the tree and attaching a collection can to
the trunk. The latex is then run through a sieve, mixed with ash and
heated for an hour, a process that prevents coagulation and bacterial contamination. With the growth of the rubber tapping industry,
this technique started to be applied to the Hevea brasiliensis rubber
trees with the goal of producing rubberized fabrics for sale. With the
decline of the latex production industry in the early 1990s, research
was conducted into the development of new and locally appropriate technologies for Amazonian communities that utilized this traditional technique.

with latex, they produce a malleable paste that can be dried in the
sun to form high quality, durable rubber products. Poloprobio now
works with indigenous communities to apply this technology in the
production of bags, pots, rugs, tablecloths, boxes, tiles and a number
of other commercially viable products that are decorated with indigenous motifs using pigmented latex. By producing their own goods
instead of simply selling the rubber to middlemen, rubber tappers
have significantly increased their incomes. One kilogram of rubber
processed by conventional methods is typically sold for around USD
2.20, which includes public subsidies. When processed into high
quality products using the ‘encauchado’ method, one kilogram of
rubber is now worth on average USD 30.
Poloprobio has focused its outreach with indigenous communities
on create family-based production units. This process of technology
transfer has proven highly successful in replicating best practice. In
economically marginalized and geographically isolated communities, Amazonian Natural Rubber has generated much-needed employment and high incomes by allowing families to produce and
directly market value-added goods. Poloprobio now oversees a total
of 300 hectares of sustainably managed rubber tree plots. The technology has achieved a high rate of uptake in its target communities
by utilizing local raw materials which are abundantly available, stateof-the-art technology that has been adapted and simplified for use
in forest environments, and skilled labour (capitalising on extensive
local knowledge of this activity).

Initial research by Poloprobio focussed on two varieties of rubber:
dark Brazilian granulated rubber and ribbed smoked sheet rubber.
Both varieties are used in urban factories for manufacturing tyres
and other intermediate products that add some value to the raw
latex. Research concluded, however, that neither variety would be
economically viable for local and indigenous communities without
substantial subsidies. The communities would be in competition
with both imported rubber and latex originating from plantations
in Brazil’s central southeast region, which are closer to major industrial centres and whose trees are more productive than native Amazonian trees. The main stumbling block, however, was the need for
industrial fibre in its production, which had to be purchased from
distant cities.

A fusion of modern and traditional knowledge
The approach used by Poloprobio represents a fusion of modern
and traditional knowledge, combining a rubber extraction technique that dates back to the 17th century with modern technology
and tools. The organization has successfully recovered, tweaked and
popularised a customary practice that is compatible with the communal, selective and low-impact management of natural resources.
The technique has had substantial socioeconomic and livelihoods

Revitalising small scale production
Poloprobio’s breakthrough innovation was the use of short vegetable fibres, such as sawdust. Not only are these fibres cheap and
locally available in Amazonian communities but, when combined
5

benefits for indigenous communities, while maintaining the integrity of the rainforest. The rebirth of artisanal rubber tapping has eased
pressure on forest resources that are already under significant strain
from commercial ranching, agriculture and logging. So too then, this
technique has been a social innovation that provides a rallying post
for indigenous rights, as well as calls for environmental and social
justice.

firmly established, Poloprobio acts primarily in an advisory role, but
also provides support by profiling community products in fairs, exhibitions, and regional and national industry forums.

Governance and institutional framework
The institute is administered by a General Assembly, which meets
annually to vote on decisions relating to the strategic direction and
evolving objectives of the organization. An executive board consisting of a president, vice president and administrative director, carries
out decisions taken by the General Assembly. As an additional check
to ensure transparency and good governance, a Fiscal Council oversees and monitors the implementation of all decisions. Poloprobio is
officially registered with the Ministry of Justice as a ‘civil society organization of public interest’, and is required to report to the Ministry
annually to maintain this status.

Support and extension services
Once work begins at a new extraction site, Poloprobio maintains
regular contact with the producer group, conducting monitoring
and evaluation on environmental and economic impacts and producing progress reports. The Centre also provides technical assistance with extension workers and staff technicians visiting each site
every two months. These scheduled ‘check-ins’ allow participating
groups to benefit from the latest innovations and new knowledge as
it emerges and facilitate local input into project design, making for
more responsive programming. The individual cultures and lifestyles
of different communities are taken into consideration when designing interventions and project specific, particularly with indigenous
groups. Technologies too are adapted to the forest setting and the
particular ecological conditions of each community. Finally, each
community is given guidance on market access and linked to fair
and equitable market supply chains. Support and outreach services
provided by extension workers last a minimum of two years with the
long term goal of community self-sufficiency and the autonomous
management of local production.

Decentralised management and production
All participating communities are represented on a committee that
sets criteria to ensure that the products produced meet a minimum
quality standard. Poloprobio ensures that all production processes
are easily adoptable by rubber tappers and that the health and safety
of workers is never compromised. The low costs of investment, high
value-added, ease of ownership by community members, and fast
monetary return on the goods produced have made the replication
of Poloprobio’s rubber production process rapid and fluid. To date,
the model has been shared across eleven production sites. Poloprobio employees include teachers, agronomists, economists, chemists,
ecologists, anthropologists and foresters, all of whom work closely
with the producing communities. There is no central management
of rubber production - control over sales and revenues is devolved
to the level of individual production units. Once a project has been

“If you want to preserve Amazon biodiversity, support social technologies that have been
consolidated using techniques and practices developed by indigenous and traditional peoples
who know the land and whose management is low impact.”
Francisco Samonek, Director, Poloprobio
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Impacts

BIODIVERSITY IMPACTS

has enabled communities that have managed to retain their land to
substantially increase their income from rubber production and has
re-established this traditional practice as a high-value, sustainable
use of forest resources.

The most obvious biodiversity impact from Poloprobio’s work has
been the conservation of Amazonian rainforest. Acre, the state
where Poloprobio is most active, is the state with the widest dispersal of rubber trees. It is estimated that a rubber tapper’s plot of land
must cover between 250 and 300 hectares to remain economically
viable. With 600 producers currently involved in processing rubber
across Poloprobio’s eleven sites, up to 180,000 hectares of forest, distributed across four Amazon states, have been protected. The initiative marks a triumph of long term sustainability over short term gain.
While felled trees can be sold for higher prices, standing rubber trees
can provide long term, year-round livelihood benefits.

Rubber trees form a soft barrier between human populations and
the Atlantic Forest: a World Biosphere Reserve that extends along
the Atlantic coast of Brazil from Rio Grande do Norte to Rio Grande
do Sul. Traditional rubber producing sites are located throughout
the Brazilian Amazon, from the Marajó Archipelago in Pará, northern
Mato Grosso, Rondônia, Acre and Amazonas to more isolated Amazon regions in Colombia, Peru and Bolivia. Rubber tree plots do not
require the clearing or conversion of land, which allows the protection of standing forests and the conservation of biodiversity.

A community-based alternative to deforestation

The threats of deforestation have been significantly reduced through
the introduction of family and community-based rubber production units in conservation areas, extractive reserves, sustainable
use units, and indigenous territories. Land is now used less intensively for agroforestry purposes. Rubber trees protect the delicate
forest soil from erosion and allow secondary crops such as bananas
and cacao to be grown between them. Rubber extraction in forest
communities has encouraged the conservation of local ecosystems
including other tree species such as Carapa guianensis, Cedrela odorata, Copaifera langsdorffii, Cordia alliodora, Ceiba pentandra, Dipteryx odorata, as well as the vulnerable species Bertholletia excelsa,
Amburana acreana, and Swietenia macrophylla. The protection of
standing forests has also benefited wildlife in the region, including
threatened populations of alligator, jaguar, monkey, tapir, capybara,
agouti, paca and wild pig.

The maintenance of rubber plots has helped reduce the spread of
large scale ranching, land conversion for agriculture, and resulting
deforestation. With the collapse of the rubber industry in the 1990s,
logging and timber extraction became important, though unsustainable, pillars of the economy. So too, large swaths of land were
deforested for conversion to soy and sugarcane plantations. These
monocultures had devastating impacts on the region’s biodiversity.
Land conversion, deforestation, biodiversity loss and the social and
economic marginalization of forest-dependent communities were
all closely tied together in this shift. Rubber tapper and indigenous
communities often do not hold secure legal tenure over their land,
despite having in many cases occupied it for generations and generations. To accommodate the plantation economy, indigenous communities were either forced to vacate their lands or were relocated
to extractive reserves. Though rubber tapping groups were legally
permitted to continue their trade in extractive reserves, the sale of
raw latex generated so little revenue that many communities were
forced (out of economic necessity) to clear their land for commercial ranching, farming or logging. Poloprobio’s technical innovation

SOCIOECONOMIC IMPACTS
The combination of traditional latex collection and value-adding
secondary processing has bolstered local economies in great need
of revitalization and substantially increased household incomes in
7

participating communities. For instance, one community production unit located near the town of Feijó in Acre state is capable of
processing over 40 litres of latex per month with a 30 per cent profit
margin. Poloprobio employs a model which supports communities
to establish production units that will generate revenues and which
can quickly become self-sustaining and profitable. It takes the average production unit three and a half months to generate enough
revenue to repay the initial loan of USD 2,000 needed for the startup of a production group.

On average, community groups and family units produce 40 litres
of latex per month. The amount of latex processed depends on the
needs of each community, the ability of the market to absorb production, and the external demand for latex-based products. The
average price for standard rubber products is USD 25 per kilogram.
Using the traditional latex extraction and value-added secondary
processing techniques, communities are now able to earn up to USD
95 per kilogram.

Empowered communities and improved social cohesion

A low-input, high-return income generator

The collective nature of traditional rubber tapping production,
value-added secondary processing and marketing has helped to
strengthen community bonds and build the social capital that allows collective action to take place. Because production processes
are based on local customs, traditional knowledge, and indigenous
culture, the revitalization of this practice has strengthened community pride and identity. This is particularly true amongst youth,
who have few employment options in the rainforest and are often
forced to emigrate to urban centres in search of employment. Over
65 per cent of the producers working with Poloprobio are between
the ages of 19 and 29. Women have benefitted equally from capacity
building and income generation, and play an important role in the
production process. More than half of the project beneficiaries are
members of indigenous communities, with 330 out of the total 600
producers involved coming from the Kaxinawá, Shanenawa, Apurinã and Kaxarari tribes.

Some of the main benefits of the model promoted by Poloprobio
are that it requires a minimal input of time, is not labour intensive,
and can be a supplementary livelihood activity for workers active in
other productive sectors or fields. Local producers can simultaneously (and often in the same landscape) conduct other income-generating activities such as agriculture (subsistence and cash crops),
fishing, sustainable hunting, and the harvesting of non-timber forest
products like nuts and seeds. In addition to improving local incomes,
traditional rubber production has allowed families to reduce their
average number of work hours.

POLICY IMPACTS
Poloprobio has been recognized regionally, nationally and internationally for its innovative use of technology. In 2006, the Centre
was awarded the prestigious Professor Samuel Benchimol Prize for
Conscientious Entrepreneurship in the Amazon. This was followed
by the Bank of Brazil Foundation’s Social Technology Award in 2007.
In 2010, the Centre was one of five projects from Brazil’s northern
region to be awarded the ODM Brazil Award for its work towards
achievement of Millennium Development Goals.
Even with this success, the institute has not yet been wholly mainstreamed into national policymaking processes. Similarly, no government policies at any level have been put in place to support the
replication or transfer of the technology to other sites across Brazil.
However, the promotion of community-based rubber production
has had an impact on federal laws. Minimum prices have been introduced for non-timber forest products such as rubber, nuts, oils and
açai. Rubber workers have also been granted pensions by the federal
government.
Poloprobio has worked to raise its profile through public fundraising campaigns as well as attendance at national and international
events. The Centre partners with federal universities in Acre and
Pará, the National Indian Foundation (Fundação Nacional do Índio
- FUNAI), and the Chico Mendes Institute for Biodiversity Conservation (Instituto Chico Mendes de Conservação da Biodiversidade - ICMBio). Poloprobio has also sought patents from the National Institute of Intellectual Property.
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Sustainability and Replication

SUSTAINABILITY

Plans for expansion through ‘productive conservation’

By adding value to traditional rubber production processes,
Poloprobio has ensured that the projects remain viable sources of
income at their respective sites. Latex extraction is a sustainable
activity in the medium term, as rubber trees can be tapped for up
to 20 years. The simple technologies and traditional knowledge
involved make the process a low-cost livelihood option for
communities. Communities are only supported to join Poloprobio
following thorough on-site research to assess the particular needs
of the community and the project’s feasibility. This bottom-up,
demand-driven approach to implementation guarantees that
projects only proceed where there is substantial local support. Only
after this process does the search for resources and partners begin.
Projects are transferred to local management within the first few
years of implementation, giving communities complete control over
technology, production and sales. This ensures the environmental
sustainability of the projects, as low-impact, selective management
of rubber trees allows for regeneration while also enabling
communities to resist pressure to clear their land.

The institute aims to expand from 600 to 1,600 producers by the end
of 2013. This substantial growth will be pursued through partnership
with the Brazilian multinational energy company Petrobras, the
Brazilian Innovation Agency (Financiadora de Estudos e Projetos
– FINEP), and the National Council for Scientific and Technological
Development (Conselho Nacional de Desenvolvimento Científico e
Tecnológico – CNPq). The Centre believes that with the support of
an enabling policy environment at least 1,000 producers could be
added every year. In addition to bringing livelihood benefits to an
economically marginalized population, within ten years, this model
of growth could contribute to the productive conservation of more
than three million hectares of tropical rainforest.

Organizational sustainability
Poloprobio has reached impressive heights on the shoulders of
volunteers. The majority of project managers also have full-time jobs
as teachers and researchers at other organizations and institutes.
Extension services and outreach activities are carried out by a
technical team that is paid from a dedicated project budget. The
sources of these funding are critical to the long-term organizational
sustainability of Poloprobio. The Federal Universities of Acre and Pará
assist in fundraising, help to prepare and submit grant applications
to FINEP and CNPq, and run certification programmes for Poloprobio
trainees. FUNAI, ICMBio and the Ministry for Agrarian Development
(Ministério do Desenvolvimento Agrário – MDA) oversee the
management of the projects in different regions and provide
logistical support. Financing for the implementation of projects
comes from Petrobras’ Development and Citizenship Program and
the Brazilian Support Service for Micro and Small Enterprises (Serviço
Brasileiro de Apoio às Micro e Pequenas Empresas – SEBRAE).

Social sustainability
Poloprobio maintains cross-sector partnerships that include local
and indigenous communities, academic institutions, government
agencies, and municipal, state and federal donor agencies.
This diversity of partnerships has allowed Poloprobio to avoid
overdependence on any single source of funding. By the same token,
grassroots ownership of the Centre has been critical to success of the
project. The latex extraction process and much of the value-added
secondary processing technology is based on traditional knowledge.
This has created a high level of community buy-in, fostered a
collective identity based on social equity, and engendered a shared
belief that local and indigenous communities can be the architects
and drivers of their long term economic development.

Two of the main challenges for Poloprobio continue to be: i) the high
price of gaining access to markets for rubber products; and ii) the
9

PARTNERS

costs of providing on-going technical assistance to the producer
communities. The Centre is considering the feasibility of increasing
the prices of collectively marketed products to help cover these
additional costs.

•

REPLICATION

•

Replication has been a priority of Poloprobio’s outreach work with
local and indigenous communities across the Amazon. The Centre
begins with an assessment of the proposed production site to
determine the latex output potential, the availability of local labour,
and the extent of existing social organization and local infrastructure.
Following the feasibility study (if all necessary conditions are
present for the project site to be selected), Poloprobio works with
the community to prepare a detailed project plan, including a
mapping of potential partners and identifying resources for building
production units.

•
•

Once partners and sufficient resources have been identified and
secured, the community is supported to purchase the necessary tools
and materials, equip and open local roads, and build the production
housing units (all using local labour). Communities are given loans
to cover for the costs of this work, which they can typically repay
within three and a half months of production. Finally, workshops are
organized to provide participating community members with the
necessary training, skills and professional qualifications. The time
investment for these workshops is not insignificant, and regularly
consists of a total 340 hours of class work covering, among other
things: the manufacture of ash water, fibre and plant pigments;
extraction, harvesting and artisanal pre-vulcanization of native
latex; production of buttons and seed-based jewellery; production
of rubberized fabric; manufacture of blankets, tiles and handicrafts
from pre-vulcanized latex; relief paintings on fabric made from
pigmented latex; and the institutional frameworks and governance
mechanisms of cooperatives and producer associations.

•
•
•
•
•
•
•
•

To date, Poloprobio has replicated its rubber production model
at eleven sites across four Amazonian states: five in Acre, two in
Amazonas, one in Rondônia, and three in Pará. There are currently
600 people directly benefiting from the technology, including
around 330 indigenous people and 270 traditional rubber-tappers.
Indirectly, over 2,000 individuals have benefitted in the communities
where the projects are being implemented.

•
•
•
•
•

Federal University of Acre: provides fellowship scholarships for
technical support; hosts a demonstration and teaching unit on
the university campus; certifies trained extractors; drafts joint
funding proposals with Poloprobio.
The National Indian Foundation (FUNAI): provides approval
and logistical support for the implementation of projects at
indigenous land sites.
Chico Mendes Institute for Conservation of Biodiversity
(ICMBio): provides approval for the implementation of projects
in National Conservation Units and Sustainable Use Reserves.
Federal University of Pará, Centre for Amazon Research:
developed a research project to be implemented with funds
from the FINEP Award for Innovation 2008 won by Poloprobio;
is initiating a research effort targeting expansion of Poloprobio’s
work to the citizens of Marajó Island, at the mouth of the
Amazon River.
Bank of Brazil Foundation: Awarded Poloprobio the 2007 Social
Technology Award, including BRL 50,000 prize money (USD
31,370).
Petrobras Development and Citizenship Program: funding
six new production units; providing technical assistance for a
further eleven units.
Banco da Amazônia: funds demonstration and teaching units.
Support Service for Micro and Small Enterprises (SEBRAE):
funded two production units, one in Acre (Santa Quiteria) and
another in Pará (Luiz Lopes Sobrinho), for a period of 18 months.
National Council for Scientific and Technological Development
(CNPq): funded production units and research.
Overseas Agricultural Institute, Italy - Biodiversity Program
Brazil: financed seven production units.
Research and Projects Financing - Brazilian Innovation Agency
(FINEP): awarded Poloprobio the FINEP Award for Innovation
2007/2008.
Association of Residents and Farmers in the Extractive
Settlement Project of Santa Quitéria
Association of Rubber Tree Tappers Cazumbá, Zirmão - Iracema
Organization of Indigenous Peoples of Envira River
Association of Indigenous Kaxarari Peoples of Vila Extrema
Intercommunity Association of Micro and Small Farmers of the
Right Bank of the Tapajós River between Piquiatuba and Revolta
Novo Encanto Association for Ecological Development

Table 1: Projects implemented by Poloprobio, by state and site
State
Acre

Amazonas
Rondônia
Pará

Site
Tarauacá
Feijó
Sena Madureira
Brasiléia
Rio Branco
Boca do Acre
Lábrea
Porto Velho
Belterra
São Francisco do Pará
Belém

Project
Indigenous Lands of the Kaxinawa of the Humaitá River
Indigenous Lands of the Katukina/Kaxinawa of the Envira River
Indigenous Lands of the Kaxinawa of Nova Olinda
Indigenous Lands of the Kaxinawa of Curralinho Rubber
Extractive Reserve Cazumbá-Iracema
Extractive Settlement Santa Quitéria Project
Federal University of Acre campus
Indigenous Lands of the Camicuã/Apurinã
New Enchantment Rubber
Indigenous Lands of the Kaxarari of Vila Extrema
National Forest of Tapajós
Settlement Luis Lopez Sobrinho Project
Combu Island
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FURTHER REFERENCE
•
•
•

Poloprobio Photo Story (Vimeo) http://vimeo.com/24481264
‘Encauchados de vegetais’ (YouTube) http://www.youtube.com/watch?v=yhySM014T_w
Poloprobio website: http://www.poloprobio.org.br/site/
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