GreenPill Brasil: Harnessing Biodiversity and Community Science

GreenPill Brasil is dedicated to addressing critical socio-environmental challenges through
regenerative practices and community-driven innovation. Our initiatives focus on biodiversity
restoration, waste management, and climate resilience. Below, we integrate three key areas of
focus—biodiversity of bees, gaps in knowledge, invasive species management, and also, waste

management.

The Vital Role of Stingless Bees in Brazil's Ecosystems

Bees (Hymenoptera: Apoidea) are among the most effective pollinators and fulfill critical
ecological roles, including those of herbivores, nutrient and material recyclers, prey for various
organisms, as well as mutualists, parasites, and commensals. Because of these intricate
interactions and their roles in ecosystems, bees are recognized as bioindicators in the Neotropics.
The stingless bee tribe, Meliponini, within Apoidea, is found across tropical and subtropical regions
of Africa, Asia, Australia, and the Americas. The 550 species of meliponines, classified into 58
genera, are essential pollinators for the native flora and agricultural ecosystems in these regions
where they have co-evolved and are essential for maintaining biodiversity and ecosystem services

Brazil is home to over 2000 species of bees, including 300 species of native social stingless
bees. These bees are not just essential pollinators for a myriad of plants, but their activities
underpin the entire ecosystem's health. The preservation and genetic diversity of native plant
populations, facilitated by these bees, support a range of biodiversity and ecosystem functions,
from the availability of various fruits and seeds to the enhancement of cultural values tied to
traditional knowledge.

Pollination is recognized globally as a crucial ecosystem service. The economic value of
pollination services in Brazil are estimated to be $12 billion annually. This emphasis the importance
of stingless bees not only for maintaining biodiversity but also for supporting agricultural
productivity. Humans have long relied on the various products of these bees, from honey and
propolis to beeswax, which have been used in traditional ceremonies and daily sustenance,
particularly by indigenous peoples.

The economic value of stingless bees has risen in recent years, generating a growing
interest in the commercial production of their honey, which is renowned for its unique medicinal
properties. This increased demand has spurred the development of specialized techniques for
managing bee colonies, such as constructing artificial hives and propagating colonies through
splitting, to boost honey production and support conservation efforts. In Brazil, the cultivation of
native bees, known as meliponiculture, has become an important and expanding practice. These

bees play a crucial role not only in the pollination of a diverse range of native plants but also in



significantly enhancing agricultural productivity. One of the key benefits of cultivating native bees is
their contribution to biodiversity through efficient crop pollination. Additionally, the honey produced
by these bees, referred to as meliponine honey, is highly valued for its distinct flavor and medicinal
qualities. Rich in nutrients and possessing antibacterial properties, this honey is a prized product in

both local and international markets.
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Photos: Transfer of Stingless bees colony to a new wooden box

By promoting meliponiculture, there is an increased awareness and effort to preserve these
species and to promote the ecosystem services, as pollination. This is crucial as native bee
populations face threats from habitat loss, pesticide use, and climate change. Furthermore,
meliponiculture supports the livelihoods of local communities. It provides an additional source of
income through the sale of honey, beeswax, and other bee-related products. This practice also
fosters traditional knowledge and cultural heritage, as many indigenous and rural communities
have long histories of beekeeping.

Recognizing the immense potential of meliponiculture, GreenPill Brasil has launched
projects focused on the cultivation of native bees. By promoting meliponiculture, we aim to
enhance pollination services, support biodiversity, and provide additional sources of income for
local communities.

Our current project is focused on distributing stingless bee hives in as many places as
possible that have pollen available year-round to sustain the bees. Additionally, we are organizing
educational workshops on how to create bee traps for collecting them, how to build the hives, and
how to transfer the bees from the traps to the hives. The target audience for this project includes
children in schools and individuals interested in cultivating bees.

This approach not only supports environmental sustainability but also fosters traditional
knowledge and cultural heritage. Our efforts in promoting meliponiculture directly contribute to the
ecological balance, food security, and cultural preservation, making it a cornerstone of our

biodiversity restoration initiatives.




Bridging Gaps in Knowledge through Citizen Science

Accurate and comprehensive biodiversity data are essential for effective environmental
conservation and policy-making. However, significant gaps exist in our understanding due to
unequal research coverage, historical biases, and errors in data collection. Addressing these gaps
is crucial for developing informed and effective conservation strategies.

One of the major challenges in biodiversity conservation is the lack of precise and
comprehensive data. This gap is often due to unequal research coverage, historical biases, and
inaccuracies in data collection. Reliable biodiversity data is critical for understanding ecosystem
dynamics, assessing the impacts of human activities, and formulating effective conservation
policies.

Biodiversity data collection has historically been uneven, with a disproportionate focus on
certain regions and species. This has led to significant gaps in our understanding of global
biodiversity, hindering our ability to develop effective conservation strategies. Furthermore, errors
in data collection and historical biases have exacerbated these issues, making it difficult to obtain a
clear and accurate picture of biodiversity.Addressing these gaps in knowledge is essential for
effective biodiversity conservation. Accurate and comprehensive data are crucial for understanding
ecosystem dynamics, assessing the impacts of human activities, and formulating effective
conservation policies. By filling these knowledge gaps, we can develop more informed and
effective conservation strategies that address the specific needs and challenges of different

ecosystems and species.

GreenPill Brasil emphasizes the role of citizen science in
filling these knowledge gaps. By involving local
communities in data collection efforts, such as mapping
| tree species and recording animal sightings, we gather
more comprehensive data that enhances our
understanding of biodiversity. This approach not only
improves data accuracy and coverage but also engages

the public in biodiversity conservation, raising awareness

and fostering a deeper connection to the environment.

In partnership with the SILVI protocol, we are part of a team developing a global tree
database platform called Treeekipedia. We are compiling all tree occurrences worldwide from
open-source databases, curating this data, and developing an ontology that will bring insightful
information to the surface to aid in decision-making for on-the-ground projects.

In partnership with Dev Guild, we are developing an app called GreenGoods that

encourages citizen science by empowering local communities to participate in environmental data



collection and conservation efforts. GreenGoods enables users to document and upload
geocached observations of tree species, invasive plants, and other ecological data. This
collaborative platform not only enhances data accuracy but also fosters public engagement in
biodiversity conservation. By turning everyday citizens into environmental stewards, GreenGoods

bridges knowledge gaps and supports sustainable ecosystem management.

@ Green Goods

Bringing
Biodiversity
Onchain

Green Goods measures, tracks, and rewards the impact on
gardens with a simple progressive web app.
Open the website on your phone to get started!

Photo: GreenGodds app.

Our citizen science initiatives empower community members to contribute to scientific
research, providing them with the tools and knowledge to collect and report data accurately. This
collaborative approach helps bridge the gap between scientific research and community
involvement, ensuring that conservation efforts are informed by real-time, ground-level data. By
leveraging citizen science, GreenPill Brasil aims to democratize environmental monitoring and

make conservation a collective effort

Tackling Invasive Species for Ecosystem Restoration

A leading cause of biodiversity loss, invasive species pose significant threats to native
ecosystems. The management of invasive species is crucial for maintaining the health and balance
of ecosystems. Invasive species, particularly trees, can outcompete native flora for resources such
as light, water, and nutrients, leading to a decline in biodiversity. They can alter soil composition,
disrupt water cycles, and create monocultures that lack the ecological diversity necessary for a
resilient environment. Effective management strategies of these species is crucial for protecting
biodiversity, enhancing ecosystem resilience, and supporting sustainable development. It includes
the removal or control of invasive species, restoration of native vegetation, and ongoing
monitoring, are essential to prevent these species from causing irreversible damage to

ecosystems.



Being major drivers of biodiversity loss and ecosystem degradation, invasive species
outcompete native species for resources, alter habitat structures, and disrupt ecological processes.
This can lead to declines in native species populations, changes in ecosystem functions, and the
loss of ecosystem services that are vital for human well-being.

Species such as Leucaena leucocephala, commonly known as leucaena or white leadtree,
is a significant invasive species in Brazil. Originally introduced for purposes such as soil
improvement, animal fodder, and reforestation, leucaena has spread aggressively in various parts
of the country. Its rapid growth and ability to fix nitrogen give it a competitive advantage over native
species, allowing it to dominate landscapes. Leucaena leucocephala disrupt native ecosystems by
outcompeting local flora, altering habitat structures, and affecting the availability of resources for
native fauna. These changes can lead to a decline in native species and a loss of biodiversity,
impacting ecosystem functions and services.

Effective management of invasive species is essential for protecting biodiversity and
restoring ecosystem health. This involves a combination of prevention, early detection, rapid
response, and long-term control measures. By managing invasive species, we can reduce their
impacts on native ecosystems, enhance ecosystem resilience, and support sustainable
development.

GreenGoods is an innovative app developed by GreenPill Brasil in partnership with
DevGuild, designed to tackle the challenge of invasive species management. By leveraging
community participation, GreenGoods facilitates the identification and removal of invasive species,
such as Leucaena leucocephala, and promotes the restoration of native vegetation. Through its
platform, users can upload geocached photos and other data of invasive species, which are then
reviewed and verified by specialists. This collaborative approach ensures accurate data collection
and effective management strategies, fostering healthier ecosystems and enhancing biodiversity.
GreenGoods aims to empower local communities to take an active role in ecological restoration,

supporting sustainable development and resilience against environmental changes.






Photos: Managing the invasive tree Leucaena leucocephala and planting seedlings in Rio Claro - SP- Brazil.

We actively manage invasive species through mechanical removal and replanting with
native species. By focusing on the control of invasive species and restoration of native vegetation,
we aim to reduce competition with native flora and allow natural ecosystems to recover. This not
only promotes biodiversity but also enhances ecosystem services and supports the well-being of
local communities.

Our invasive species management projects involve community members in the removal of
invasive plants and the replanting of native species. This hands-on approach not only addresses
the immediate threats posed by invasive species but also educates and empowers communities to
take an active role in ecosystem restoration. By restoring native vegetation, we improve habitat
quality, enhance biodiversity, and support the resilience of local ecosystems against environmental

changes.

Waste Management

Recycling: The Challenge of All

Recycling and composting are essential practices in the journey towards sustainability,
particularly in urban environments where waste management is a growing challenge. GreenPill
Brasil is committed to promoting these practices through various initiatives that aim to reduce
waste, enhance community awareness, and foster a circular economy.

In many Brazilian cities, waste management infrastructure is inadequate, leading to

significant environmental and public health issues. Recycling, a crucial component of sustainable



waste management, is often underutilized due to a lack of awareness, resources, and support. The

consequences of this neglect are far-reaching, contributing to pollution, resource depletion, and the

unnecessary filling of landfills with materials that could otherwise be repurposed.

Photos: Sending recyclables to a waste pickers' cooperative in Rio Claro, SP, Brazil.

GreenPill Bresil recycling project focuses on supporting recyclable waste collectors and
cooperatives by providing tangible incentives for their essential work. We offer a basket of organic
foods to collectors for every certain amount of recyclables they gather, ensuring that their efforts
are not only recognized but also rewarded in a meaningful way. Additionally, households that
properly separate and dispose of their recyclable waste receive a token in exchange, promoting
community-wide participation in sustainable waste management. This initiative not only helps
reduce waste but also strengthens the livelihoods of those involved in the recycling process,
creating a more resilient and connected community. In the near future, we plan to further support
these collectors by financing the expansion of their recycling fleet, enabling them to increase their

capacity and impact even more.



Addressing Organic Waste: The Role of Composting

Composting is a natural process that involves the decomposition of organic material by
microorganisms under controlled conditions. The result is a dark, crumbly substance known as
compost, which is rich in nutrients and beneficial for plant growth. Composting can be done at
various scales, from small household bins to large community composting facilities. For individuals,
composting at home is a simple and effective way to manage organic waste. By setting up a
compost bin, residents can recycle their kitchen scraps and yard waste, reducing the amount of

waste they send to landfills and producing valuable compost for their gardens.

Home composting is an accessible and environmentally friendly practice that allows
individuals to take control of their organic waste. It requires minimal space and investment, making
it feasible for households of all sizes. To start composting at home, individuals can use a simple bin
or pile in their backyard, or even a compact container on a balcony for those living in apartments.
The key to successful composting is maintaining a balance of green materials (such as fruit and
vegetable scraps) and brown materials (such as dried leaves or paper). With regular turning and
monitoring, the compost will gradually break down into a rich, earthy material that can be used to
enrich garden soil.

The benefits of home composting extend beyond waste reduction. By producing their own
compost, individuals can improve the quality of their soil, reduce the need for chemical fertilizers,
and support the health of their plants. Composting also fosters a deeper connection to the
environment, as individuals become more mindful of their waste and its potential for creating new
life. GreenPill Brasil's recycling and composting initiative aims to empower communities to adopt
these practices, providing the knowledge, tools, and support needed to make a lasting impact on

both local and global environmental health.



Photos: Composting organic waste with sawdust.

We also have a partnership with Ciclo Vida. This is an initiative that provides both
residential and business services for the collection and composting of organic waste. They operate
with a strong commitment to sustainability, conducting their waste collections by bicycle on a
regular schedule. Participants in the Ciclo Vida program receive a special bucket for separating
organic waste, which is then collected and composted. In return, contributors are rewarded with
monthly gifts, such as vegetables from local family farms or a portion of the compost made from
their own waste. This project not only supports waste reduction but also fosters a deeper
connection between individuals and the cycle of food production and sustainability. Through our
partnership with Ciclo Vida, we will further support this initiative by providing a basket of organic
foods to those who actively participate in the program, reinforcing our shared commitment to

creating a sustainable and regenerative community.



Photo: Ciclo Vida bicycle collecting organic waste (@cicovida_rc).

Our composting project encourages individuals to take an active role in managing their own
organic waste through home composting. Participants who successfully compost a certain amount
of organic waste receive a basket of organic foods as a reward, thus completing the full cycle of
food sustainability. This cycle begins with consuming organic produce, then returning the waste to
the earth through composting, where it becomes rich compost that nourishes the very food they
consume. By promoting this closed-loop system, we not only reduce the amount of waste sent to
landfills but also enrich the soil, support sustainable agriculture, and create a deeper connection

between people and the food they eat.



The combined focus on biodiversity restoration through meliponiculture, bridging knowledge

gaps via citizen science, and managing invasive species forms the backbone of GreenPill Brasil’s
approach to environmental conservation. Our projects are designed to address these critical areas
simultaneously, creating a holistic and impactful strategy for sustainable development.
GreenPill Brasil's projects are designed to create a significant impact on biodiversity conservation,
waste management, and climate resilience. By focusing on these interconnected areas, we aim to
foster a sustainable and regenerative future for Brazil's diverse ecosystems and the communities
that depend on them. Through community engagement, scientific research, and innovative
practices, we are committed to building a resilient and sustainable environment for generations to
come.

GreenPill Brasil’s initiatives in promoting meliponiculture, engaging in citizen science, and
managing invasive species highlight our commitment to addressing critical environmental
challenges. By fostering biodiversity, filling knowledge gaps, and restoring ecosystems, we aim to
create a sustainable and resilient future for Brazil’'s ecosystems and communities. Our projects not
only enhance environmental sustainability but also support local livelihoods, preserve cultural
heritage, and promote community engagement in conservation efforts. Through these integrated

and holistic approaches, GreenPill Brasil is dedicated to making a lasting impact on biodiversity

conservation and environmental stewardship.
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