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Implementations in progress

This document results from a call: to answer what it means having
Brazil as a provider of climate and nature solutions based on
initiatives of the private sector. More than an aspiration, this is
about recognizing and shaping what Brazil already does — and how
this contributes, at the same time, to national decarbonisation,
combined with the creation of jobs and generation of income, and
the world’s effort to limit global warming to 1.5°C.

The text offers a broad overview of the eco-
nomic sectors that are crucial for mitigating
climate change in Brazil, revealing a web of
concrete actions that are already in progress.
These actions are the result of sound scientific
guidance, political leadership and an intersec-
toral cooperation that reflects the complexity
and power of Brazil.

Four sectors are highlighted, not as the only
ones, but as emblematic expressions of a
broader movement: agriculture and livestock,
circular economy, energy and forests. The ac-
tions brought together here directly converse
with the major emitters in the national inven-
tory of greenhouse gases - and show that Bra-
zil is already in motion. This is not a plan for
the distant future, but a portrait of the present
being transformed.

Preparing this document was a challenge in
itself: reflecting the diversity and scale of the

opportunities that Brazil offers in this field re-
quired sensitivity and rigor. This is not an ex-
haustive document, nor does it intend to be
final. It is alive. It is a contribution to the cli-
mate agenda that Brazil seeks to carry forward
during its presidency of COP 30 - and beyond.

Finally, more than a record, this material is
also an invitation: for Brazil to move forward
with even more audacity as a leading player
in climate solutions. Because in Brazil, these
solutions are like a collage - a rich composition
of superimposed, parallel and supplementary
strategies. A mosaic of paths and disruptions
that reveal a common motive: the Brazilian
ambition of being a country, in the future, in
which climate, nature, development and econ-
omy walk along together, inseparably.

Livia Pagotto
Institutional director of the Arapyad Institute



[presentation]

by Renata Piazzon* and Marcelo Furtado**

This publication arises from the recognition
that Brazil has all the conditions to be among
the leading players in a new regenerative, in-
clusive, low-carbon and future-oriented econ-
omy. At a time when the world urgently seeks
references to face the climate crisis, Brazil
needs to show to the international community
that it can be a great provider of actual and
scalable solutions. We must identify and share
these good stories.

With a primarily renewable energy matrix, rich
biodiversity, innovative agricultural practices,
sustainable fuels, capacity to restore millions
of forest hectares and make progress in bio-
economy and clean energies, Brazil is more
than a country with potential.

Many of the case studies surveyed in this pub-
lication show that the private sector is pre-
pared to respond to the climate challenges,
with products, investments and services that
have already been implemented. The publi-
cation also brings examples that are gaining
scale and others that have not yet reached this
stage, but are highly promising.

COP 30, which, in a few months will place Bra-
zil in evidence, is an opportunity for Brazil to
take a stand, which will require ambition, co-
operation and financing. Philanthropy has a
significant role to play in this economic tran-
sition by testing alternative models, assuming

risks and facilitating innovations. But, to gain
scale, we need financial capacity and action of
the private sector, in line with the efforts and
commitments that have already been declared
by the public sector. Only then it will be pos-
sible to build new positive paradigms for cli-
mate, nature and people.

The opportunity is not limited to, nor does it
end, in November this year, when COP 30 will
be held in Belém, State of Para. Brazil is still at
the forefront of the global climate negotiations
until 2026, when it hands over the baton to the
next host of COP 31.This is a fundamental time
window to inspire the world in the agenda of
action and implementation of climate solutions.

Brazil has unique natural assets, knowledge -
the result of public and private research and
innovation - and successful sustainable solu-
tions stories. More than participating in the
global transition, Brazil wants to help shape it.
And by doing that, point out new paths of pros-
perity, in harmony with people and the planet.

*  General director of the Arapyau Institute
**  Head of sustainability at Itadsa and Executive Director
at Instituto Itausa



Brazil's Climate
and Nature Solutions

by Pedro Wongtschowski*

In addition to the great relevance to the world’s
climate agenda, COP 30 is expected to contrib-
ute to explain the economic opportunities aris-
ing from the need to reduce emissions and im-
prove the use of natural resources, in addition
to shedding light in particular on the initiatives
that Brazil, the meeting's host, already leads.

The examples are many. The environmen-
tal restoration field, which 10 years ago was
considered a “tree hugger” matter, currently
attracts funds and large investors that are at-
tentive to business opportunities. Low-carbon
projects have also emerged in energy - such as
SAF, sustainable aviation fuel - agriculture and
livestock, industry and waste management,
through the adoption of circular production
processes oriented by efficiency gains. Many
other projects already reveal to be consolidat-
ed and operating on a large scale, as exempli-
fied in this report.

With strategic advantages due to the tropical
climate, mega-biodiversity and abundance of
sunlight, rain and wind in its vast territory - in
addition to its thriving civil society, gifted with
much knowledge - Brazil has a lot to contribute
to the generation and distribution of wealth in
line with the protection of natural capital, cli-
mate and people.

The industry, as an agent of transformation,
plays a decisive role in these processes. Even

[presentation]

if Brazil faces challenges in the macroeconom-
ic field, such as tax imbalance, high interest
rates and bottlenecks in infrastructure, there
is room to aspire a national industrialization
project that is more compatible with Brazil's
potentialities.

In this respect, the financing lines approved
by the National Bank for Economic and So-
cial Development (BNDES) in 2023 and 2024
of R$ 181 billion, of which R$ 14 billion is for
innovation, are encouraging. In this period,
the Financing Agency for Studies and Projects
(Finep) also doubled its budget in relation to
the previous years, reaching R$ 22 billion. This
is a virtuous movement in the industrial sector
because it evidences three essential elements
in the search for global solutions: technology,
innovation and sustainability.

*  Pedro Wongtschowski is a businessman. He is a member
of the board of directors of the Itadsa Institute, the
Brazilian Industrial Research and Innovation Company
(Embrapii), the National Amazon Research Institute
(Inpa), among others, and a member of the board of
directors of several companies. He is a member of the
Board of Governors of the Research Support Foundation
of the State of Sdo Paulo (Fapesp) and of the Advisory
Board of the Global Innovation Index. He is also the
Chairman of the Board of Governors of Innovation and
Competitiveness of the Federation of Industries of the
State of Séo Paulo (Fiesp).

by Roberto S. Waack*

This document presents, in a blunt and un-
equivocal way, that the Brazilian corporate ini-
tiatives in the energy, food, mining and consum-
er goods markets have large-scale solutions for
the climate and nature challenges. More than
that, it confirms Brazil's recognition as a global
leading player capable of offering products and
services to mature markets, both domestic and
foreign, meeting the climate urgency and the
understanding that the natural capital in gen-
eral will be worth, in the future, more than it is
today. In this field, many solutions point out the
valuation of nature as an economic asset.

On the other hand, the challenges in controlling
deforestation, social inclusion and recognition
of the importance of indigenous peoples oblit-
erate the great achievements of the Brazilian
private sector and place obstacles for invest-
ment opportunities. In the current context of
vulnerability of multilateralism, hyper complex
geopolitical environment, polarizations and na-
tional political frailty, the Brazilian private sec-
tor does not have any alternative other than
presenting itself as the global leading player of
this agenda.

The leverage of this process also goes through
a deep reflection on the role of environmental
movements. Their importance is unquestion-
able regarding the contribution of technical-sci-
entific content and the visibility they gave to the
climate emergency and the deterioration of nat-

ural resources. However, a more concrete im-
pact agenda seems necessary. This is not about
turning a blind eye to the negative externalities
of these business models but about cooperating
to eliminate, mitigate and offset their damage
and, above all, help them prosper as alternatives
with lower environmental and social impact in
favor of the construction of natural capital.

A large part of the solutions presented as being
on the rise demands leverages that involve spe-
cific public policies, support from civil society
and academia, and innovative financial instru-
ments. These are alternatives that mostly coex-
ist with tax situations and grants that unbalance
the game in favor of technologies that are more
dependent on fossil fuels or the non-sustain-
able exploration of natural resources.

The volume and the actual impact of mature
solutions endorse the potential of the rising
cases, indicating how much Brazil has to gain by
introducing itself to the world as the country of
solutions in climate and nature. It depends on
a good dosage of coordinated effort by govern-
ment, society and companies, which is some-
thing that has already been done in many of the
cases presented.

*  Member of the boards of directors of the Arapyau
Institute, MarfrigBRF and Wise/Braskem Pldsticos.
Associate Fellow Chatham House
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[executive summary]

Brazil’s contributions to
climate and nature

If Brazil is often seen as the This document was created on the eve of the

country that is capable of Climate COP 30 based on this guiding question,
mapping the main economic topics in Brazil,

pOinting out solutions to the such as agriculture and livestock, forests, en-
crises generated by climate ergy, and industry and waste management
(addressed from the circular economy stand-
Change and nature IOSS’ what are point) - which are the sectors measured by
these solutions and how are the the National Inventory of Greenhouse Gases
. . (chart below) - and which are interrelated. The
productlve sectors engaged n answers seek to meet the need for an imple-
concrete actions? mentation agenda.

GREENHOUSE GAS EMISSIONS PER SECTOR

2024 NATIONAL INVENTORY (1990 - 2022)
(IN GWP-AR6 KT CO, EQUIVALENT)

aMm
3M

2M

Amounts

™

ONIh.l............l..l.lllllll.llllllll.llIIlIIIlIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1990 1995 2000 2005 2010 2015 2020
Sector: . 1. Energy . 2. Industrial Processes and Product Use (IPPU) 3. Agriculture and Livestock . 4. Land Use, Land Use Change and Forestry (LULUCF) ‘ 5. Waste

Source: Ministry of Science, Technology and Innovation (MCTI). Available on: https://www.gov.br/mcti/pt-br/acompanhe-o-mcti/sirene
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Brazil's Climate
and Nature Solutions

In addition to pointing out and describing
solutions, this document presents each topic,
showing why Brazil is a leading player in the
matter, and contextualizes them, exposing the
opportunities and challenges involved.

Tropical conditions allow Brazil to be a breed-
ing ground of solutions. Exuberant biodiversi-
ty, extensive protected areas, immense arable
land, voluminous rivers, abundance of sunlight
and wind - all of this, combined with public and
private investments in research and innovation,
means that Brazil has a set of attributes that are
practically unique on the planet, and proves to
be one of the most capable of positively con-
tributing to the challenges that the world fac-
es in terms of climate and nature. Many of the
solutions are based on nature itself and on the
response thatitis capable of giving to problems.

Under Brazil's presidency of the G20 - the
group of the 20 largest economies and emit-
ters - bioeconomy was included as a central
axis of development and economic transfor-
mation through the G20 Bioeconomy Initiative
(GIB). More than strengthening environmental
governance, this inclusion influenced national
public policies, promoting greater integration
between sector plans and financial strategies
for Nature-based Solutions (NbS).

Based on the sustainable use of renewable
biological resources, such as plants, animals,
and microorganisms, bioeconomy promotes
economic growth, environmental protection,
and social inclusion. In biodiverse countries
such as Brazil, it also contributes to conserving
ecosystems, valuing traditional cultures, and
creating economic opportunities such as those
described in this document.

[executive summary]

As regards food production, Brazil has devel-
oped, over decades, a new model of tropical
agriculture, through investments in research,
public policies and the action of cooperatives.
The techniques originally created to increase
productivity - called land-sparing - ended up
by having positive effects on environmental
conservation and the climate.

Now, another revolution is under way, with
new regenerative practices that seek to re-
store the soil, conserve biodiversity and pro-
duce foods with low or neutral carbon emis-
sions, or even remove more carbon than they
emit - an action that must be concurrent with
the elimination of deforestation. Using biodi-
versity as a lever is what has driven, for exam-
ple, the bioinputs segment, in which Brazil is
consolidating itself as a world leader - a clear
example of a Nature-Based Solution (NbS).

The conservation of the greatest biodiversity
on the planet is combined with the restoration
and planting of native and exotic forests, with
large-scale contributions to both carbon re-
duction and removal and the protection of the
living conditions on Earth.

Opportunities include innovations in eco-
nomic instruments, strengthening of bio-
economy and development of the carbon
and biodiversity credit market, supported by
fundamental regulations, such as the Forest
Code and public policies such as the Arpa
Program (Amazon Protected Areas) - the
world’s largest tropical forest conservation
initiative that protects 62.5 million hectares,
and has already been replicated in Colombia
and Ecuador.

Brazil's prominence in the use of renewable
sources is largely due to its natural resources,
but the positive results already obtained stem
mainly from the adoption of long-term strate-
gies, public policies linked across different gov-
ernments, and a regulatory framework that
have encouraged the creation and expansion
of an energy matrix that is less polluting than
the global average.

In biofuels, for example, the virtuous cycle of
sound public policies, positive response from
companies, and consumer acceptance have
added to the current scenario a robust indus-
try, which includes at least 68 biodiesel plants
and 436 ethanol plants, employs more than
2.2 million people and accounts for about 4.5%
of GDP. Meanwhile, wind and photovoltaic so-
lar sources are rapidly growing in the nation-
al electrical matrix. Both together account for
91% of the power that was installed in Brazil

(photovoltaic solar for 52% and wind for 39%)
and for 268 of the 301 plants that started to
operate in 2024.

Cross-cutting these sectors is the circular
economy, which in Brazil is still in its initial
stage except for more one-off initiatives. But
this picture can change, as Brazil expects to
complete, still in 2025, its set of essential poli-
cies to leverage the model: the National Circu-
lar Economy Policy. The text addresses circular
economy as a systemic solution for the linear
economic model and defines the bases for all
institutional developments on the topic. Mean-
while, the National Circular Economy Plan was
launched on May 8, representing a significant
step forward in this agenda.

Most Brazilian manufacturers - 85% of them
- is already developing at least one circu-
lar economy practice. In the biological cycle,
there is a world to explore, bringing together
two public policies that are under construc-
tion - that of circular economy and that of
bioeconomy - at the same time as they devel-
op solutions in the fields of agribusiness and
planted forests.

The following tables summarize the main
solutions, mapped based on 66 experts inter-
viewed, in addition to institutions surveyed
and studies consulted for this Report. The
solutions are organized as “mature”, that is,
those that have already demonstrated broad
and positive results; on the rise (in the pro-
cess of maturing); and promising, with high
growth potential.

The solutions are detailed in the yellow pages
throughout this document.

13
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Brazil's Climate
and Nature Solutions

Examples of solutions in
Agriculture and Livestock

MATURE

NO-TILLAGE SYSTEM AND PLANT COVER
Brazil is the undisputed leading player in
no-tillage farming, a technique that has
been developed in Brazil since the 1970’s
that replaces plowing, protects the soil and
avoids greenhouse gas (GHG) emissions.
Today, the system accounts for 95% of the
Brazilian agricultural production, leading
its application in the world, followed by the
United States and Argentina. This technol-
ogy is combined with plant cover or green
fertilization, which is the planting of spe-
cies aimed at increasing soil fertility.

BIOINPUTS

Brazilian mega-biodiversity contributes

for it to be the world’s most competitive
country in the use of bioinputs. Brazil leads
the use of both biofertilizers and biological
pesticides worldwide. The size of the mar-
ket is R$ 5 billion in sales in one year, and
the average growth is four times higher
than the world'’s average.

PRECISION AGRICULTURE

Brazil is also a world leader in the preci-
sion agriculture practice, which directs the
application of fertilizers and pesticides to
only where it is necessary, reducing costs
and environmental impacts.

[executive summary]

INTEGRATED SYSTEMS

Combining and rotating different crops in
one area is an ancestral practice, but it was
in Brazil where it reached an unprecedent-
ed production scale in integrated systems
between crop and livestock (ICL) and be-
tween crop, livestock and forestry (ICLF).
According to the ICLF Network, made up of
Embrapa and cooperatives, private banks
and companies form the agribusiness, the
area of these systems currently covers be-
tween 15 million and 17.4 million hectares.

REGENERATIVE LIVESTOCK FARMING
The diversification of forage and the use
of integrated systems, and mixed crops
of grasses and legumes with high content
of soil fertility recovery are examples of
regenerative management that increase
animal productivity. These are combined
with the management of the breeding pe-
riods, improvement and diversification of
breeds and cattle feed that reduces meth-
ane emissions. A significant reduction has
already been obtained from the reduction
of the time to slaughter the cattle.

Legend:

@ Mature: that have already proven positive results on a large scale
On the rise: in the process of maturing, moving towards gains of scale

@ Promising: with high growth potential and positive impacts

PROMISING

RECOVERY OF DEGRADED PASTURES
There are at least 28 million hectares of
degraded pasture areas with potential for
conversion into agriculture, reforestation,
increased livestock production, or even for
the production of energy. The number of
hectares is equivalent to the size of the state
of Rio Grande do Sul. If this area were used
for the cultivation of grains, there would be
an increase of 35% in the total planted area
in Brazil.

MEASURING AND ACCOUNTING FOR SOIL-
BASED CARBON SEQUESTRATION
Soil-based carbon sequestration carried out
by no-tillage and integrated systems, such

as ICL and ICLF, adds up to 30 million metric
tons of carbon a year, according to CCarbon,
the world's first center of research on carbon
in a tropical climate.

These figures have not yet been fully ac-
counted for in the National Inventory of GHG
Emissions and Removals. The measurements
of carbon removal from the soil by the agri-
cultural activity are important for the produc-
tive sector to better account for its balance
of emissions and monetize the activities with
environmental attributes.

CIRCULAR ECONOMY IN AGRIBUSINESS
Cutting-edge Brazilian farms are seeking to
close the production cycle using waste and
manure and own generation of renewable
energy.

BIODIVERSITY CREDITS

Rural producers are beginning to generate
biodiversity credits from activities that have a
positive impact on nature protection.

15
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Brazil's Climate
and Nature Solutions

[executive summary]

Examples of solutions in

Forests

MATURE A

CONSERVATION: ARPA
PROGRAM

With an innovative financing
model, the world’s largest rain-
forest conservation initiative
protects 62.5 million hectares
and has already been replicat-
ed in Colombia and Ecuador.

PLANTED FORESTS:
FORESTRY OF EXOTIC SPECIES
Plantations of eucalyptus and
other exotic species for indus-
trial purposes represent a high-
ly developed activity in Brazil.
Pulp and paper companies are
a global benchmark, with a
positive climate impact, while
preparing for transactions in
the carbon market.

CONSERVATION:

FOREST CODE

The implementation of a
Brazilian public policy pro-
vides for the recovery of 18.8
million hectares of degraded
native vegetation areas on
rural properties, in addition to
areas already preserved.

RESTORATION:

CARBON FARMS

Forestry companies attract
investments from global cor-
porations in carbon credits to
restore degraded areas on a
large scale in the Amazon and
Atlantic Forest.

proMISING MR

PLANTED FORESTS:
FORESTRY OF NATIVE
SPECIES

With innovative forestry tech-
nologies, companies expand
Brazilian tree plantations to
change the pattern of the
timber and carbon credit
market, with the recovery of
degraded areas in the Atlan-
tic Forest.

Examples of solutions in

Energy

MATURE A

ETHANOL

The most widely used biofuel in
Brazil shows versatility and less
dependence on sugarcane as

it is also produced from maize.
Now, it is starting to be tested
on tractors, trucks and even
thermoelectric plants.

BIODIESEL

The second most widespread
biofuel in Brazil can still gain a lot
of room in Brazil and in the world,
with the global need for decar-
bonization, new usages, new raw
materials and the project for the
largest plant on the planet.

WIND

Secure regulatory environment,
relevant local industrial base,
robust growth: wind power is
expected move from a good
phase to an even better phase
with offshore generation and
the incorporation of batteries
into generating farms.

SOLAR

Solar generation capacity is
growing at a rapid pace through-
out the world - and even faster
in Brazil. The sector is ready for
greater domestic content and
projects that are integrated with
the agribusiness and hydroelec-
tric plants.

BIOGAS AND BIOMETHANE
The versatility of biogas and
biomethane has been proven,
and they can be easily pro-
duced throughout Brazil. The
next step is to expand the anal-
ysis and certification network.

BIOMASS

Ethanol producers invest in this
source with a double benefit:
the generation of energy with
low carbon emissions and the
best environmental disposal of
waste.

2G ETHANOL

Business projects provide for
the creation of a network of
biofuel plants by 2030, in a
race for the most efficient tech-
nological route.

SAF

New rules in Brazil and on in-
ternational flights create guar-
anteed demand, both inside
and outside Brazil, for sustain-
able aviation fuel from 2027
onwards.

proMISING MR

BIOFUELS

For thermal power plants,
ships, and large engines - A
growing range of biofuels,
from ammonia to methanol,
is gaining the attention of
manufacturers and operators
of ships and large power sys-
tems.

GREEN HYDROGEN FROM
BIOFUELS

The potential of hydrogen

is drawing the attention of
investors - and its “green”

or low-carbon version opens
new possibilities for the ener-
gy transition.
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Examples of solutions in
Circular Economy

TECHNICAL CYCLE (FINITE MATERIALS) BIOLOGICAL CYCLE (BIOMATERIALS)

DESIGN

Circular design in Brazil is

still in the development

stage but has been making
important progress driven

by sustainability demands,
public policies and changes in
consumer behavior.

PRODUCTION/
MANUFACTURING -
Production and manufacturing
lines are guided by linear
models (take-make-dispose),
but show increasing signs of
adaptation to circular models,
mainly in reducing loss in the
production process, reusing
waste, using recycled material,
and designing for disassembly.

The automotive industry, for
example, has programs to
remanufacture parts and in-
crease durability; the food and
beverage industry has exam-
ples of reuse of organic waste
and recyclable packaging; the
textile and fashion industry
works with regenerative or
recycled fabrics and the reuse
of waste.

CONSUMPTION
Environmental and social
awareness drives more
responsible choices, but
advertising encourages
consumerism, whereas
sustainable products can
have higher prices than the
conventional ones (which do
not price the externalities they
cause).

REPAIR

Is currently at a more limited
stage. In Brazil, repairs often
cost more than buying a
new product. There is also
the challenge of planned
obsolescence.

REUSE

Shows significant progress in
some areas and persistent
challenges in others. For
example, platforms for selling
second-hand products (online
thrift stores and refurbished
electronic products)
popularize reuse. However,
there is a lack of a culture of
conscious consumption and

a resistance to second-hand
products by consumers.

COLLECTION

According to the Brazilian In-
stitute of Geography and Sta-
tistics (IBGE), 60.5% of the Bra-
zilian municipalities provide

a selective garbage collection
service, but it is not always
comprehensive. The collectors,
whether in cooperatives or
informally, are responsible for
a large part of the collection of
recyclable material, but they
lack technical and financial
support. In reverse logistics,
the National Solid Waste Policy
(PRNS) requires manufactur-
ers and distributors to assume
responsibility for the lifecycle
of electronic products, tires,
medicines, light bulbs, among
others, but there is a lack of
efficient logistics networks
outside large urban centers.

RECYCLING

Shows meaningful results in
some materials, in particular
aluminum and cardboard,
but structural and cultural
challenges limit the recycling
potential.

proMIsSING MR,

DISTRIBUTION

Despite its strategic impor-
tance, the sector that con-
nects production, consump-
tion and reverse logistics is at
an early stage from a circular
chain standpoint. There are
efforts to optimize routes,
reduce disposable packaging
and reverse logistics.

DISTRIBUTION

Reusable packaging is present,
but not widely used. Logistics
focused on low carbon emis-
sions is still at an early stage,
with exceptions in niche com-
panies.

CONSCIOUS CONSUMPTION
Interest in organic, natural and
sustainable products is grow-
ing, in particular in Brazilian
state capitals, but there is still a
strong appeal for the consump-
tion of conventional processed
and ultra-processed foods.

COMPOSTING/DIGESTION
Public and private initiatives
are emerging to convert bi-
ological waste into fertilizer,
energy or other inputs, but the
infrastructure is limited. Home
composting is growing in small
projects and schools, but with
no significant scale.

SOIL REGENERATION

Soil regeneration practices
are still rarely applied on a
systematic basis. There are
reforestation, agroforestry,
and regenerative agriculture
movements in the
consolidation stage.

proMIsSING MR

BIOLOGICAL PRODUCT
DESIGN

The use of biodegradable and
renewable natural materials
(cassava root packaging, organ-
ic fabrics, makeup) is growing,
but it is still restricted to niches
and sustainable brands.

PRODUCTION AND
PROCESSING

Organic agriculture and agro-
ecology are growing, but they
represent a small share of
domestic production. Large
producers are beginning to
adopt sustainable practices,
and there is plenty of room for
expansion.
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Transformations
in the field

Through investments in research, public policies and the action

of cooperatives, Brazil has developed, over decades, a new model of
tropical agriculture. The techniques originally created to increase
productivity ended up by having positive effects on environmental
conservation and the climate. Now, another revolution is under way;,
with new regenerative practices that seek to restore the soil, conserve
biodiversity and produce foods with low or neutral carbon emissions,
or even remove more carbon than they emit

he land itself is of very good air, fresh

and temperate...Waters are many; end-

less. And in such a way it is gracious that,
if one wants to take advantage of it, everything
will grow in it”, wrote Pero Vaz de Caminhain a
letter to King Dom Manuel | during the expedi-
tion of Pedro Alvares Cabral in 1500.

The first impressions of the letter writer only
corresponded to part of the reality. The tropi-
cal soil has a challenging characteristic for ag-
riculture. It is naturally acid and, as a result, of
low fertility, implying corrections and constant
replacements of nutrients to ensure high levels
in agricultural production, being also suscepti-
ble to erosion processes due to the torrential
rainfalls of the tropics. Neither did the waters
reveal to be as endless as those described in
the letter, which requires proper management
of water resources, in particular in view of the
climate crisis of nowadays.




Brazil's Climate
and Nature Solutions

It was thanks to a nationally developed techno-
logical progress that Brazil dribbled its natural
difficulties. Brazil, which 50 years ago import-
ed, for example, watermelon, tractors, rice
and beans, became the world’s fourth largest
producer of foods, behind China, United States
and India in volume of grains. In commodities,
such as orange juice, coffee and soybeans,
Brazil is the first and, in livestock, second.

Today, Brazilian agribusiness accounts for
25% of GDP, 20% of jobs and 48% of exports,
according to the Brazilian Agriculture and Live-
stock Company (Embrapa). One out of four
agribusiness products in circulation in the
world is Brazilian. This relevance in economy
is the consequence of a constant growth over
the course of the past few decades, of 2.1% a
year between 1994 and 2020'.

This leap was not only due to the Green Rev-
olution, a global innovation movement in the
field that Brazil started to implement in the
1970's, supported by high mechanization, hy-
brid seeds and intense use of chemical fertil-
izers and pesticides. The great transformation

AGRIBUSINESS IS RESPONSIBLE FOR:

[introduction]

in Brazilian agriculture was specially favored
by adaptations to tropical conditions, which
are very different from those in the Northern
Hemisphere in terms of climate, soil, rainfall
and biodiversity - starting by the lack of rigor-
ous winters, which, in the North, naturally help
fight pests.

Brazil, through investments in research, pub-
lic policies and the action of cooperatives, has
practically developed a new model of tropical
agriculture, adapting cultivars, animals, pro-
duction systems and soil management. This
construction process took around 50 years.

Many of these adaptations made by Brazil to-
wards tropicalizing the Green Revolution have
already been consolidated for decades, such
as the no-tillage farming, plant cover, nitrogen
fixation in the soil and crop rotation, which will
be described in this document. Originally cre-
ated to increase productivity, they ended up
by causing positive effects in environmental
conservation, such as the protection of the soil
and bodies of water, and in the mitigation of
greenhouse gas emissions.

25%

OF GDP v Oy Yy
20% . 19I0®
OF JOBS ONE IN FOUR
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0 CIRCULATION IN THE
OF EXPORTS WORLD IS BRAZILIAN.

Source: Embrapa ;

New leap

The time now is for a new leap to adapt to cli-
mate change and extreme events, such as se-
vere droughts and excess of rainfalls. Another
revolution is under way, with regenerative ag-
ricultural and livestock practices that seek to
restore the soil, conserve biodiversity and pro-
duce foods with low or neutral carbon emission,
or even remove more carbon than they emit.

In this respect, techniques such
as integrated crop-livestock-
forestry, bioinputs — which are
considered one of the current
great fronts of transformation
of Brazilian agriculture —
recovery of degraded areas

and soil-based carbon
sequestration are taking shape.

The interaction between agriculture and live-
stock production and conservation of native veg-
etation is another Brazilian advantage. Defined
by the Forest Code, a law that sets the produc-
tion and conservation limits of a property, the
maintenance of Permanent Preservation Areas
and Legal Reserve assures to the producer the
provision of water, climate gains and biodiversi-
ty. It also provides microorganisms such as fungi
and bacteria that can serve as biological inputs
for production - it is biodiversity being used as an
asset of the agricultural production.

In addition to producing food, fiber and bioen-
ergy, the Brazilian agribusiness is responsible
for meeting a fourth purpose, as a provider of

environmental services, which include carbon
removal, protection of the soil, fauna and flora,
pollination, and regulation of rainfalls.

Brazil has, therefore, the possibility of leverag-
ing an agricultural economy based on renew-
able and biological products, which basically
depend on the photosynthesis. This is its great
advantage in relation to the developed world,
which requires fossil and mineral products due
to the low availability of natural resources and,
which, for this reason, will face growing difficul-
ties in a context of aggravation of the climate
crisis and its effects, with restrictions to GHG
emissions, depletion of soil and less access to
clean water.
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[introduction]

The world depends on solutions that Brazil is
developing in the planet’s tropical belt, which
combine agricultural and livestock production with
conservation and the provision of environmental
services. But these solutions must be combined with
the control in the expansion of the agricultural and

livestock frontier.

Deforestation alone accounts for half of the
Brazilian emissions (see chart on page 11).0th-
er 27% comes from the agricultural and cattle
raising activities itself, in particular cattle rais-
ing. Brazil, for example, is the world's fifth larg-
est methane emitter, according to data of the
System of Estimates of Greenhouse Emissions
- SEEG (Alencar et al., 2022)>.

If the predatory production harms the climate,
it is also true that the climate crisis imposes
losses on production as a whole and leads to
inflation on foods. Between 2018 and 2022,
Brazilian agricultural and cattle raising activi-
ties dropped 1% in the Total Factor Productivity
index, after having recorded significant highs

of 3% for decades, according to the United
States Department of Agriculture (USDA)3. In
accordance with the Inter-Union Department
of Statistics and Social and Economic Studies
(Dieese), in 2024, the price of the staple basket
increased in 16 of the 17 Brazilian capital cities
analyzed due to climate issues, which particu-
larly affects the lower-income population.

Situations like these require increasingly more
effective solutions of adaptation and mitigation.

[context]

Although Brazil presents

a high production quality
and strong environmental
attributes, the degradation
of the Amazon, the illegal
deforestation, the wildfires,
and the land grabbing — which
are not necessarily related to
the production structure -
feed the negative image that
is explored in commercial
disputes.

The reputation of the Brazilian agricultural and
cattle raising activities was always in the agenda
in foreign trade negotiations. Sustainability incon-
sistencies and production health are usually used
in the defense of protectionist interests of the
competing countries. Although Brazil presents a
high production quality and strong environmen-
tal attributes, the degradation of the Amazon, the
illegal deforestation, the wildfires and the land
grabbing - which are not necessarily related to
the production structure - feed the negative im-
age that is explored in commercial disputes.

Additionally, competitors such as the United
States affirm that they produce soybeans with
the lowest carbon impact in the world, which is
not exactly due to the agricultural practice per se,
on farm, but to what happens off farm. Since the
transportation of inputs and grains is predomi-
nantly carried out by trains and river barges, the
complex of the U.S. agribusiness system is able
to reduce its carbon emissions.

This shows the importance of Brazil investing in

the decarbonization of transports and logistics
(further information on low-carbon energy on page
87), which, combined with the capacity of decar-
bonization of the agricultural and cattle raising
activity themselves, can make Brazil the world's
most competitive country in terms of emissions
- provided, of course, that deforestation is also
overcome (further information on forestry solu-
tions on page 51).

The cutting down of forests and the wildfires,
which in the dry period are used to open areas,
are intrinsically connected with land illegality. The
process starts with land grabbing, that is, the un-
due appropriation of usually public land. In order
to give the area an economic destination for the
purpose of registering or regularizing the land in
the future, the simpler and cheaper action consists
of removing the native vegetation, sowing seeds of
grass and placing a few head of cattle to pasture,
thus stopping the forest to sprout again. Whereas
productive cattle raising in the Southeast and Mid-
West has seven to eight head of cattle per hectare,
in the Amazon, there is 0.8 head per hectare.
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In the long run, this non-productive and illegal
cattle raising activity does not support itself.
If the land grabber is not able to regularize
the area, they abandon it. As a result, there
are more than 20 million hectares that were
grabbed, deforested and abandoned in the
Amazon. In accordance with a recent mapping
on the health of the soil in Latin America and
the Caribbean, conducted by researchers from
the University of Sdo Paulo (USP), 38% of the
soil in Latin America and the Caribbean are de-
graded, whereas the world average is 33.3%.

When the State takes the land back, or even
when the invader obtains the regularization
and sells the property, this area starts to be
used by agriculture.

In these cases, the agriculture is not the ori-
gin of the deforestation process - the cause is
property related - but it becomes the result,
which poses reputational losses to the activity,
and it is associated with deforestation.

The path, therefore, goes through beating illegality in
Brazil and definitely implementing the Forest Code approved

[context]

in 2012, which provides for the registration of the property in
the Rural Environmental Registration File (CAR), and,
should there be a need to regularize environmental liabilities,
in the Environmental Regularization Program (PRA).

In 2024, only 3.3% of the analyses of the Ru-
ral Environmental Registration File (CAR) had
been completed, according to a report of the
Climate Policy Initiative (CPI) of the Pontifical
Catholic University of the State of Rio de Janei-
ro (PUC-Rio)* But, according to the Forest Dia-
logue initiative, there was an increase of 12% in
the analyses that started last year. More than
one million CARs were analyzed, representing
around 15% of all registration files in Brazil.

Low CAR validation prevents owners from
enjoying several financial instruments of the
new green economy, such as carbon credits,
biodiversity credits and Payment for Environ-
mental Services, in addition to not having ac-
cess to bank financing. This is a situation of
legal insecurity that moves potential investors
away from programs such as the Integrated
Crop-Livestock-Forestry (ICLF) or forest resto-
ration, for example.

The financing restrictions do not abide to cases
of non-compliance with environmental legisla-
tion - which is essential to restrain illegality. At
the other end, producers that are more in line
with sustainability practices face challenges to
invest in innovative production methods such
as the regenerative agriculture, which seeks to
improve the environmental conditions of the
soil, using, for example, bioinputs.

This is because rural financing options use pa-
rameters based on conventional agriculture,
for which there is already a history of risk anal-
ysis on the cultivation, climate events, methods
of pest control and the level of default. But, for
the most recent techniques, this history does
not exist, thus reducing the offer of credit.

The same uncertainty affects the rural produc-
er. Migrating from a conventional model to
a regenerative model implies assuming new

risks. Even though the climate crisis impos-
es the need for changes, the rural producer
needs to feel safe with respect to the variables
of a new production system. To this end, inno-
vative financing instruments that are capable
of cushioning risks need to be designed until
the regenerative activity proves to be more
competitive and resilient than the convention-
al model.

To deal with this, the Brazilian Federal Govern-
ment reformulated the ABC+ Program?, which
is now called RenovAgro, aimed at investments
in climate adaptation and mitigation practices,
such as recovery of degraded pastures, organ-
ic production systems, no-tillage with straw
mulching, integrated systems, regularization
of environmental liability, waste management,
soil management and use of bioinputs. Financ-
ing is available at institutions that distribute
funds from the National Bank for Economic
and Social Development (BNDES). The initial
amount provided for in the RenovAgro in the
2023/24 Harvest Plan was R$ 6.9 billion®.
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[solutions]

Mature, on the rise, and

Among the most mature solutions adopted in
Brazil, that is, that have already proven com-
prehensive and positive results, is the No-Till-
age System. Brazil is the undisputed leading
player in this technique that replaces plowing,
protects the soil and avoids emissions. Today,
the system accounts for 95% of the Brazilian ag-
ricultural production, leading its application in
the world, followed by the United States and Ar-
gentina. This technology is combined with plant
cover or green fertilization, which is the plant-
ing of species aimed at increasing soil fertility.

Additionally, Brazilian mega-biodiversity con-
tributes for it to be the world’'s most competi-
tive country in the use of bioinputs - another
example of mature solution. Brazil leads the use
of both biofertilizers and biological pesticides
worldwide. The size of the market is R$ 5 billion
in sales in one year, and the average growth is
four times higher than the world's average. Brazil
is also a world leader in the precision agriculture

promising paths ir%.t!l_e field

practice, which directs the application of fertiliz-
ers and pesticides to only where it is necessary,
reducing costs and environmental impacts.

Those that are in the process of maturing or
growing include integrated systems, such as
those between crop and livestock (ICL) and be-
tween crop, livestock, and forestry (ICLF). Ac-
cording to the ICLF Network, the area of these
systems reached between 15 million and 17.4
million hectares.

Another solution in vogue is regenerative cat-
tle raising, which uses the diversification of
forage, integrated systems and mixed crops of
grasses and legumes with high content of soil
fertility recovery, management of the breeding
periods, improvement and diversification of
breeds and cattle feed that reduces methane
emissions. A significant reduction has already
been obtained from the reduction of the time
to slaughter the cattle.

A promising solution, that is, with high poten-
tial of growth and results for the climate and
nature, is the recovery of degraded pasture.
There are atleast 28 million hectares of degrad-
ed pasture areas with potential for conversion
into agriculture, reforestation, increased live-
stock production or even for the production of
energy. If this area were used for the cultiva-
tion of grains, there would be an increase of
35% in the total planted area in Brazil.

Another solution with great potential is the
measurement of soil-based carbon seques-
tration, which, with the adoption of no-tillage
farming and integrated systems, adds up to
30 million metric tons of carbon a year, ac-
cording to CCarbon - the world’s first center
of research on carbon in a tropical climate.
Measurements of soil-based carbon removal
by agricultural activity are important for the
production sector to better account for its
balance of emissions and monetize the ac-
tivities with environmental attributes.

The circular-economy initiatives in the agri-
business, in which farms seek to close the
production cycle using waste and manure
and own generation of renewable energy,
are also promising.

The environmental attributes of these solu-
tions also have social benefits, such as bet-
ter living conditions for farmers and cattle
raisers, reducing the use of toxic products,
promoting a healthier environment and
ensuring food security in a climate change
scenario. In cattle raising, for example, the
adoption of practices that meet sustainabili-
ty criteria by small producers allow for their
inclusion in the supply chain of large indus-
tries, with greater generation of income,
health and safety, in addition to combating
informal and illegal activities.

Details on these and other mapped solutions
are presented below.

agriculture and livestock



Brazil's Climate

and Nature Solutions

“Land sparing”

technologies

IRELAND

‘ Ty

ﬁ': [

et

- 1 million

- hectares of planted areas,

[solutions]

Several techniques adopted
by Brazil for the purpose of
increasing productivity is
added to a new boundary of
technological innovation

FRANCE

which corresponds to the sum of the territories
of Ireland and France, was the spared area
between 1960 and 2020 in Brazil - only in the
case of soybeans - by the employment of the
so-called “land sparing” technologies, which,
consequently, avoid GHG emissions by reducing
the need to expand the agricultural boundary.

EFFECT OF “LAND SPARING” TECHNOLOGIES
SPARED AREA IN THE PRODUCTION OF SOYBEANS (IN MILLIONS OF HECTARES)
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Source: Brazilian Agriculture and Livestock Company (Embrapa) with data from the National Supply Company (Conab) 2020

Land sparing technologies include systems
such as no-tillage, use of bioinputs, including
nitrogen fixation in the soil, crop rotation and
the integrated crop-livestock-forestry (ICLF) sys-
tems. An example of the increase of productivi-
ty is the fact that Brazil is capable of harvesting
at least two large crops a year in the same area:
80% of the maize production is carried out in
the land where the soybeans were harvested.

This utilization makes Brazil have a good score
in the statistics of the Food and Agriculture Or-
ganization (FAO): in the cropping frequency in-
dicator, that is, when the harvest is by unit of
area, Brazil presents a rate that is 30% higher
than the global average.

NO-TILLAGE SYSTEM

In order to air the land frozen by Winter in the
Northern Hemisphere, farmers need plows.
But this technique, when it was imported by
Brazil, led to erosive processes that significantly
reduced the productivity of the national agri-
culture. This is when the farmer Herbert Arnold
Bartz from Rolandia, state of Parand, conduct-
ed some research and brought to Brazil, in the
1970's, a technique created in the United States
that provided for planting directly on the straw
from the newly-harvested crop, without chang-
ing the structure of the soil and using specific
machinery.

The No-Tillage System, a technology that was
developed by Embrapa and was broadly con-
solidated all over Brazil, was then born. The
technique protects the surface of the soil from
erosion, silting and compaction, reduces the
evaporation rate, increases the storage of wa-
ter in the soil and controls temperature in the
superficial layer. This favors the growth of or-
ganisms in the soil and the increase of the or-
ganic matter, resulting in greater productivity of
the crops (Heckler; Salton, 2002).

Therefore, the system uses biodiversity in fa-
vor of the production system and contributes
to the adaptation to extreme climate events,
such as droughts. Since it does not revolve
the land, it also avoids the emission of carbon
from the soil that would go into the air.

Today, the no-tillage system
accounts for 95% of the Brazilian
agricultural production, which
leads the application in the
world, followed by the United
States and Argentina.

Plant cover or green fertilization, which is
the planting of species aimed at increasing
soil fertility, is added to this technique.

agriculture and livestock
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BIOINPUTS

The replacement of nitrogen fertilizers with
bioinputs (product, process or technology of
a biological origin, such as vegetal, animal or
microbial, used in agriculture)® is an important
solution for climate mitigation since it avoids
the generation of nitrous oxide (N,O) in the
soil, which has a potential for global warming
thatis almost 300 times higher than carbon di-
oxide (CO,).

As it is based on biological variety, the use of
bioinputs opens up an array of possibilities of
application that is greater than those of chemi-
cal products. Another advantage is to increase
national independence, particularly in uncer-
tain macroeconomic and geopolitical scenari-
os, such as the war in Ukraine, an important
supplier of inputs to Brazil - which also im-
ports 87% of the fertilizers that it uses, in ac-
cordance with the Ministry of Development,
Industry, Commerce and Services.

Increasing the production of bioinputs based
on tropical biodiversity is, therefore, a strate-
gy that strengthens Brazilian sovereignty. The
legal framework® of bioinputs was approved
in 2024 and is currently in the process of reg-
ulation.

BRAZIL IS A GLOBAL LEADER IN

THE USE OF BOTH BIOFERTILIZERS AND

BIOLOGICAL PESTICIDES

R$D billion

IN SALES IN ONE YEAR

4x higher

THAN THE WORLD’S
AVERAGE GROWTH.

[solutions]

Brazilian mega-biodiversity contributes for
Brazil to be the world’'s most competitive coun-
try in the use of bioinputs. Brazil leads the use
of both biofertilizers and biological pesticides
worldwide, as shown in McKinsey's Global
Farmer Insights 2024 report. In accordance
with Embrapa, more than 600 products are
registered in the Brazilian market of bioinputs
with different usages.

According to CroplLife, the size of this market
in Brazil is R$5 billion in sales in one year, and
the average growth is four times higher than
the world's average. According to information
of CCarbon, Center of Studies of Carbon in
Tropical Agriculture, which dedicates one of its
projects to research on bioinputs, there was an
increase of 148% in the past year in the applica-
tion in Brazilian agricultural areas - nowhere in
the world the use has increased so much.

+148%

IN APPLICATION IN BRAZILIAN
AGRICULTURAL AREAS

USING AND PLANNING THE USE OF BIOFERTILIZERS AND
BIOLOGICAL CONTROL

Currently using

United
States

Canada

Europe?®

Argentina

Brazil

Mexico

India

Total®

"Question: Are you using biostimulants or biofertilizers in your fertilizer protocol? (2022, n = 4,474; 2024, n = 4,382).
2Question: Are you using alternative forms of crop protection into your pest management protocol? (2022, n = 4,474; 2024, n = 4,382).

2022
2024

2022
2024

2022
2024

2022
2024

2022
2024

2022
2024

2022
2024

2022
2024

Planning to use

21
26

N/A*
46

15

25
31

Biostimulant of biofertilizer adoption,
% of respondents’

3France, Germany, and Netherlands.

4Mexico was not part of this survey in 2022.
52024 total average excludes Mexico, so samples are comparable.

Biocontrol adoption,

% of respondents?

23
25

55
61

N/A
22

15
20

Source: McKinsey Global Farmer Insights 2024
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ADOPTION OF MORE SUSTAINABLE AGRICULTURAL PRACTICES
BRAZIL LEADS THE USE OF NO-TILLAGE FARMING, PRECISION AGRICULTURE, BIOINPUTS AND

PLANT COVER, ACCORDING TO A SURVEY

In % of respondents that currently
adopt the technology’

<10%  10-39%  40-59% 60-80%  >80%
I

Total United Canada Europe Brazil Argentina Mexico India

global States

Crop rotation n 23

Reduced or no

Precision agriculture

B

Use of bioinputs 38 23

Plant cover 33

g7 16 7

T Question asked in the survey: “What's your level of adoption on the following practices?”(The adoption entails use of a given sustainable
practice on any part of a farmer’s operations and does not necessarily indicate use on 100% of the area).

Source: McKinsey Global Farmer Insights 2024

Although there are several innovations in
progress in this field, some techniques that
use biological processes in production have al-
ready been consolidated in Brazil for decades,
such as the Biological Nitrogen Fixation (BNF)
and the use of agents such as insects, fungi,
viruses and bacteria for pest control.

The BNFis carried out by bacteria that are pres-
ent in or added to the soil, reducing the need
for chemical nitrogen fertilization. This reduc-
es not only the cost of the agricultural produc-
tion but also the contamination of springs (riv-
ers, lakes and water tables) and also improves
the health of the soil by rebalancing the micro-

organisms. This technique has been commer-
cially used in legumes, such as soybeans and
beans since the 1980’s, accounting for more
than 30 million hectares with no addition of
nitrogen from fossil sources. Today, practical-
ly 100% of the Brazilian soybeans are already
produced with biological nitrogen fixation.

According to Embrapa, there is a trend to inten-
sify the use of FBN in other crops, such as maize
and grasses, and to recover the degraded areas.
Solutions have also been researched to solubi-
lize the phosphorus in the soil through bacteria
and, therefore, reduce the dependence of the
Brazilian agriculture on the import of the input.

REGENERATIVE
AGRICULTURE:
WHAT IS IT,
AFTER ALL?

The expression “regenerative
agriculture” was coined in
the 1980’s by Robert Rodale,
an U.S. editor who supported
organic agriculture. For
Rodale, the regenerative
agriculture prioritizes the
health of the soil and, at

the same time, covers high
standards of animal welfare
and justice for workers.™

Currently, it is known that
regenerative agriculture

results of these practices.
And the result of regenerative
agriculture is, above all, an
assessment of the quality of
the soil. If, from the chemical,
physical and biological
analysis standpoint that soil is

better, it is being regenerated.

This improvement can
happen through several
practices, such as no-tillage,
bioinputs, crop rotation and
integration (ICL and ICLF) -
provided for in plans such

should not be regarded by
its practices, but for the

CROP ROTATION AND

INTEGRATED SYSTEMS

Brazil has been making progress in inte-
grated systems, which combine no-tillage
farming with crop rotation within the same
production system. One of them is the In-
tegrated Crop-Livestock (ICL) system, which
usually combines an annual crop with pas-
ture. By including the planting of trees in this
system - such as eucalyptus and pine for
wood production - the Integrated Crop-Live-
stock-Forestry system is implemented. Em-
brapa Agro Silvo Pastoril in Sinop, state of
Mato Grosso, has experiments with fruit
trees as well.

as the ABC+, which was
succeeded by RenovAgro.

Combining different crops in one area in
integrated systems is an ancestral practice,
but it was in Brazil where it reached an un-
precedented productive scale. According to
the ICLF Network, made up of Embrapa and
cooperatives, private banks and companies
from the agribusiness, the area of these sys-
tems reached between 15 million and 17.4
million hectares in Brazil in 2020 (Polidoro et
al., 2020).

According to the article Regenerative cattle
farming in Latin America and the Caribbean,
far beyond the oxymoron', the ICLF system
produces food at the same time as it pro-

agriculture and livestock
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vides ecosystemic services and contributes to
the creation of jobs. Whereas in conventional
cattle raising a new workstation is created at
every one thousand cattle units, in the ICLF
system, more than one direct job is created for
every 100 hectares of pasture (Oliveira et al.,
2013).

Also according to the article, the integrated
system increases by 20% the productivity of
the soybeans planted in these areas by at least
five times the stocking rate of the pasture and
eight times the production of beef and reduc-
es by one year the age at slaughter, leading to
the reduction of, at least, one fourth of meth-
ane per kilo of beef produced (Oliveira et al.,
2013; Garrett et al., 2020). Additionally, under a
moderate grazing intensity, the system results
in better levels of carbon inventory, higher
forage production, gain of live weight and in-
creased resistance to moderate and extreme
climate events (Delandmeter et al., 2024).

According to the article, this happens because
the presence of domestic herbivores plays a
positive role in the carbon cycle (Fundacién
para la Conservacién del Bosque Chiquitano,
2020) and helps increase the production of
biomass through manure and urine during the
grazing period or as a final waste of the season
(Delandmeter et al., 2024). This accumulation
of organic matter in the soil also tends to in-
crease the resilience of the systems to climate
disturbances (Franzluebbers, 2010).

[solutions]
INTEGRATED SYSTEM
IN NUMBERS
20% ==
MORE SOYBEAN

PRODUCTIVITY

5x

HIGHER STOCKING «
PASTURE RATES

MORE MEAT
PRODUCTIVITY

-1 vear

TO SLAUGHTER

-25%
METHANE PER
KILO OF MEAT

Regenerative practices in the
Cerrado (Brazilian scrubland)

The Cerrado, a Brazilian biome with the
highest number of degraded areas, is

the target of a program called Landscape
Accelerator - Brazil (LAB), a joint initiative of
the World Business Council for Sustainable
Development (WBCSD), the Brazilian Business
Council for Sustainable Development (CEBDS)
and the Boston Consulting Group (BCG).
According to this group, Brazil can lead the
transition of large agricultural landscapes to
regenerative practices by 2030, combining
productivity and environmental conservation.

The Resilience for the Future'? report, developed
by BCG, shows that investments of US$55
billion can generate an opportunity of up

to US$100 billion (in net present value) in

an area that is equivalent to Norway in size,
contributing to an increase of US$20 billion a
year of Brazilian GDP by 2050, and a reduction
of carbon emissions of 140 MtCO,eq (millions
of metric tons of carbon equivalent).

In the investments in the conversion of 23.7
Mha (million hectares) of degraded pasture,
it is estimated that producers can obtain an
internal rate of return (IRR) from 15% to 22%,
between seven and nine years. And, in the
case of investments in generative agricultural
practices in 8.6 Mha, the expected return is
from 16% to 29%, between three and five
years, with the integration of crop rotation,
plant cover and bioinputs.

OPPORTUNITIES IN
THE BIOME

us$DHD billion

IN INVESTMENTS TO
TRANSFORM THE CERRADO
BIOME WOULD GENERATE:

uss100 biltion
OF POTENTIAL RETURN IN
THE REGION

uss 20 billion
A YEAR OF IMPACT ON
GDP BY 2050

14.0 mtco,eq

OF EMISSIONS AVOIDED
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GENETIC
IMPROVEMENT
AND
BIOTECHNOLOGY

[solutions]

For the 2025/26 harvest,
the Centro de Tecnologia
Canavieira (CTC), which
provides varieties of sugar
cane for planting, launched
a technological package
that, according to the
company, has the potential
to move R$ 60 billion in the
next 15 years, contributing
to its target of doubling the
productivity of Brazilian
sugarcane plantations by

improvement; development
of more functional
transgenic cultivars (for
example, resistant to
sugarcane borers); and
research for the planting of
sugarcane with seeds instead
of billets. The synthetic seeds
are being developed by CTC
in the town of Piracicaba,
State of S&o Paulo, and there
is already a highly successful
experimental plantation.

2040.

TECHNOLOGIES FOR THE REGENERATIVE
AND ORGANIC CULTIVATION OF GRAINS
The use of bioinputs and practices such as
composting and crop rotation, which increase
soil health and contribute to carbon seques-
tration, are the core activities developed by
the Folio Institute, a non-profit initiative. What
started as a project of the organic egg produc-
er Raiar for the production of organic maize
has recently become an institute. The purpose
is to contribute to a regenerative and organ-
ic model for the cultivation of grains, banning
the intensive application of pesticides and fun-
gicides. Additionally, new farming implements
have been tested for the removal of plants
without the application of herbicides.

Folio operates on three fronts: development of
technologies for the transition to regenerative
agriculture, data generation and management
and knowledge exchange.” To this end, it es-
tablished a partnership with the Federal Uni-

The new varieties will be
submitted to the regulatory

The package includes genetic bodies for approval.

versity of Sdo Carlos (UFScar), which dedicated
to these experimentations 40% of its planted
area of Lagoa do Sino School Farm (Fels) in
Buri, in the southeast of the state of Sdo Paulo.

A partnership with the Avaré Federal Institute
also seeks to provide knowledge to producers of
on-farm bioinputs, that is, directly produced in
rural properties in accordance with their specific
needs. There is also a project of Folio with Em-
brapa Soja, for the recovery of degraded areas.™

REGENERATIVE LIVESTOCK FARMING

Practices can be regenerative in cattle raising
as well. Diversification of forage, use of inte-
grated systems and mixed crops of grasses
and legumes with high content of soil fertility
recovery are examples of regenerative man-
agement that increases animal productivity.
These are combined with the management
of the breeding periods, improvement and
diversification of breeds and cattle feed that

reduces methane emissions. These changes
are accessible to producers from all economic
dimensions, contributing to the regeneration
of biodiversity in a fast, cheap, profitable and
technically accessible manner.®

However, these are measures that must be
accompanied by public anti-deforestation poli-
cies and that require the traceability of the cat-
tle productivity chain to prevent the meat from
originating from illegally deforested areas. In
December 2024, the National Plan for the In-
dividual Identification of Cattle and Buffaloes
(Pnib) was launched. The program establishes
an individual identification system to qualify
traceability, providing producers with time to
adapt by 2027, when participation will be man-
datory for all cattle farmers.

Another proposal that was presented by the
Brazilian Association of Meat Exporting Indus-
tries (Abiec), MBR Global Foods Company and
the consulting firm Agroicone at the end of
2023, during the New York Climate Week, is to
combine the data that is already available on
the Rural Environmental Registration File (CAR)
of the producing property with the Animal
Transit Form (GTA), a document that is already
regularly required upon trading cattle so as to
meet sanitary standards.’®

While a national traceability policy has been
developed in Brazil, the largest beef industries
in the country, such as MBR Global Foods Com-
pany, have been creating, over the past few
years, techniques that allow to identify with
more precision the origin of the cattle across
the supply links, such as the small breeding
and rearing farms and, based on this mapping,
they avoid purchases from places related to
illegal deforestation, invasion of Conservation
Units and Indigenous Land, as well as the use
of forced labor.

SOCIAL INCLUSION
OF SMALL PRODUCERS

In order to stimulate the best
environmental and social practices,
MBR Global Foods Company conditions
the inclusion of small producers in its
supply chain upon compliance with
rules. As a result, the small land owners
obtain benefits such as higher income,
supply regularity and access to technical
assistance and financing.

The company already monitors 100%
of the direct suppliers and 88.8% of
the indirect suppliers in the Amazon,
and 79.6% in the Cerrado. Its target

is to reach 100% by the end of 2025.

In 2024, it reintegrated more than 630
farms through the Verde Mais (Greener)
Program, totaling 4,194 farms since
2021, and registered 151 new producers
in the Bezerro Sustentdvel (Sustainable
Calf) Program. In partnership with IDH,
a Netherlands foundation that finances
projects for the sustainable production
of commodities, the program supports
producers, in particular in the state

of Mato Grosso, for the purpose of
increasing the productivity of the herd,
adjusting practices to the environment
and promoting the conservation and
recovery of forests.

First company of animal protein in the
Americas to have its emissions reduction
targets approved by the Science Based
Targets initiative (SBTi), MBR Global
Foods Company'’s targets are to reduce
by 68% scopes 1 and 2 emissions (related
to industrial operations and use of
electricity) and by 33% scope 3 emissions
(related to the supply chain) by 2035.

agriculture and livestock
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EFFECT OF LAND SPARING ON LIVESTOCK

PASTURE AREA THAT WOULD BE NECESSARY TO PRODUCE THE SAME AMOUNT OF BEEF
REGENERATIVE AGRICULTURE AND LIVESTOCK ON A TAKING INTO ACCOUNT THE TECHNOLOGY OF 30 YEARS AGO
LARGE SCALE: A PRACTICAL CASE STUDY
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Among the properties that adopt regenerative practices on a large o U o - D
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scale is Fazendas Reunidas Baumgart in Rio Verde, state of Goias, M/ N~ s
focused on the creation of Nelore cattle breed and the cultivation 6,000 050l
of rice, soybeans, maize and sorghum in an area of 25,000 hectares,
according to information disclosed by the Baumgart Group. In an
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interaction with the academic environment, the farm participates £ 500
in studies to improve and enhance techniques to be applied in 0 0.0
agricultural and cattle raising activities, such as the no-tillage farming, S 823828523383c583833885832cYefwenreag gy
> , . - : 2222222222333 83 8R 8RR3I3 3Q]3QRRR
bioinputs and high technology in precision agriculture. The combat of
ests is carried out by a robotic system, guided by a drone and GPS
P . y Y & y . @ Pasture area necessary with no technology - million ha === Beef production — thousand TEC
that applies the product only on the necessary places, allowing for cost _ n
. . . . Land sparing effect === Pasture area — million ha
savings, reduction of environmental impact, better health and safety
Condltlons for Workers and Increase Of prOdUCtIVIty' Sources: Athenagro, IBGE data (PPM, PPT, PAM, Censo), Inpe (Terraclass/Prodes), Lapig, Rally da Pecudria, Embrapa
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and less methane emission per slaughtered
cattle unit due to the reduction of their lifetime.

The case became known as “China Cattle”. Production (metric ton) @ Emission CO,e (thousand metric tons) === CO,e

Source: System of Estimates of Greenhouse Gas Emissions and Removals (SEEG)
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EVOLUTION OF THE PASTURE AREA AND LIVESTOCK

PRODUCTIVITY IN BRAZIL
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Source: Athenagro, IBGE data (PPM, PPT, PAM, Censo), INPE (Terraclass/Prodes), Lapig, Rally da Pecudria, Embrapa

RECOVERY OF DEGRADED PASTURES
Pastures in Brazil cover 177 million hectares,
of which 109.7 million hectares (60%) present
some level of degradation: 40% present aver-
age vegetative vigor (intermediary degrada-
tion) and 20%, low vigor (severe degradation),
according to Embrapa.’” Of this total, there are
at least 28 million hectares of pasture areas
in degradation with potential for conversion
into agriculture, reforestation, increased live-
stock production or even for the production of
energy. The number of hectares is equivalent
to the size of the state of Rio Grande do Sul,
according to Agéncia Brasil. If this area were
used for the cultivation of grains, there would
be an increase of 35% in the total planted area
in Brazil.'8

A study conducted by the Image Processing
and Geoprocessing Laboratory of the Federal
University of Goias (Lapig - UFG) verified an ex-
pressive reduction in the number of properties
with pasture areas with severe and moderate
degradation between 2010 and 2018. The study
shows that, in the same period, 26.8 million
hectares of degraded pastures were recovered,
a number that is a lot higher than the target set
by the ABC+ Plan of 15 million hectares. The
area recovered was larger than the territory of
the United Kingdom, which has approximately
24.2 million hectares."

SOIL-BASED CARBON SEQUESTRATION
In addition to reducing GHG emissions into the
atmosphere, the adoption of regenerative man-

agement practices can increase soil-based car-
bon sequestration. The soil represents Earth’s
largest terrestrial carbon reservoir and is an
important carbon sinkhole of the atmosphere.

Part of the carbon withdrawn from the atmo-
sphere by plants via photosynthesis is trans-
formed into plant tissue, such as leaves, branch-
es and trunks. And part of this carbon in the
plant tissue is inserted into the soil. Those re-
sponsible for this sequestration are the organ-
isms whose body size is smaller than 0.1 milli-
meter, such as bacteria, protozoan, fungi, algae
and yeast. A soil that is reach in microorgan-
isms is apt, therefore, to sequester more car-
bon, thus contributing to fight climate change.

However, it is necessary to increase the level of
knowledge about the carbon sequestration po-
tential on a large scale in tropical agriculture. To
this end, a year and a half ago, the University
of Sao Paulo (USP) created at the Higher School
of Agriculture Luiz de Queiroz (Esalg) CCarbon,
the first center in the world aimed at studies on
carbon in a tropical climate. The center, with
30 projects, is financed with funds from the Re-
search Support Foundation of the State of Sao
Paulo (Fapesp).?°

CCarbon is responsible for developing technol-
ogy and methods from the tropicalization of
protocols used in countries with temperate cli-
mate, taking into consideration the characteris-
tics of the six Brazilian biomes.

Researchers have already made some findings.
In the No-Tillage System, adopted in approx-
imately 30 million hectares, carbon seques-
tration is of 15 million metric tons every year,
taking into consideration a weighted average
of the Brazilian regions of 0.5 metric tons of se-
questrated carbon per hectare.

POLICIES FOR
DEGRADED AREAS

Degraded areas emit carbon

and are unproductive. Their
recovery represents, therefore,

a large-scale solution for both
Brazilian companies and economic
productivity and creation of jobs
and generation of income.

In view of this, the National
Program for the Conversion of
Degraded Pastures in Agricultural
and Livestock Production and
Sustainable Forest Systems was
created (Executive Order No.
11,815/2023. Also, a credit line

that is expected to offer US$ 10
billion to the producers interested
in recovering areas was launched.
The funds will come from a blended
finance line of the China Fund.

In order to put the program into
practice, Embrapa published in a
book more than 30 suggestions of
public policies in which Brazil brings
together experience and technology
for its implementation.

agriculture and livestock
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From a partnership between SLC Agricola, Agro Penido,
Agrorobdtica and Embrapa Instrumentacdo, the Carbono
Xingu (Xingu Carbon) program, an initiative that combines
IA, regenerative agriculture and large farms from the
Xingu region, in the state of Mato Grosso, was created.
Their purpose is to transform rural properties into carbon
sequestration plants through regenerative agricultural
practices, such as no-tillage farming, ICLF and bioinputs.
The project will monitor an area of 18,960 hectares

in the Darro, Agua Viva and Pioneira farms, using the
AGLIBS system, developed by Agrorobdtica together with
Embrapa Instrumentacao.

The system uses laser spectrometry and artificial

intelligence to collect information on carbon and soil
fertility - the same technology employed by NASA in
the missions in Mars, with the Curiosity rover, patented,

The capacity of sequestration of the integrated
systems, such as ICL and ICLF, is at least twice as
that of the no-tillage system. Considering a con-
servative figure of one metric ton of carbon se-
questrated per hectare per year and 15 million
hectares in integrated systems, this amounts to
more than 15 million metric tons of carbon.

The center estimates that 90 million hectares
of pastures are at some level of degradation,
which leads to carbon emissions. But, when re-
covering these areas, the soil starts to seques-
trate carbon. CCarbon calculated the amount of
0.3 to 0.4 metric tons of carbon sequestrated

certified by ISO 17025 and adapted for large agricultural
scales. The information is stored in the cloud and
transformed into reports that guide management. Based
on that, carbon credits will be generated to be traded in
the voluntary market, with the certification of the Verra
VMO0042 methodology.??

per hectare per year when recovery techniques
of degraded pastures are applied. This amount,
if multiplied by the 90 million degraded hect-
ares, results in up to 36 million metric tons of
carbon sequestrated - more than the seques-
tration in the no-tillage system and integrated
systems together. The sum of all these systems
would reach nothing less than 66 million metric
tons a year.

This shows that agriculture, livestock and for-
estry activities, when they are well performed,
become an essential part of the climate solu-
tion and also increase productivity. This is be-

cause the carbon in the soil is in the form of
organic fractions that improve the health of
the land and make this environment better
for plant development.

These figures, however, have not yet been
fully accounted for in Brazil's National In-
ventory of GHG Emissions, which calculates
carbon removals only in the case of land use,
land use change and forestry (LULUCF).

The measurements of carbon removal from
the soil by the agricultural activity are im-
portant for the productive sector to better
account for its balance of emissions and
monetize the activities from the point of
view of payment for environmental services,
carbon credit market, green bonds and pre-
mium price of products, where there is val-
ue added due to the environmental and so-
cial attributes.

The weight of land use change,
forestry and agriculture and livestock

WHAT ARE THE MOST RELEVANT CATEGORIES AND ASSOCIATED GASES

FROM BRAZIL'S STANDPOINT?

Area

converted Carbon co
into Field and f dioxide 2
Pasture 3

Area converted Carbon Co,

into Agriculture T dioxide

Forest remaining .4+ .  Carbon co

as Forest or" Y- dioxide 2

Wood-based Carbon Co,
S dioxide

forest products _

Main source of emissions in Brazil and the sector,
accounting for47% of total CO,eq emissions in Brazil.
Most emissions arise from the conversion of native
forests into pasture.

Second main source of emission of the sector, accounting for

9% of total CO,eq emissions in Brazil.

Main source of removal in Brazil, accounting for
77% of total CO,eq removals.

Second main source of removal in Brazil, accounting
for 15% of total CO,eq removals.

Source: Booklet Understand the National Inventory of Greenhouse Gas Emissions and Removals — The most frequent questions explained in an accessible manner
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LARGE SCALE ORGANIC
AGRICULTURE

A pioneering company in regenerative
agriculture, through large scale organic
production, is Usina Sao Francisco (UFRA),
of the Balbo Economic Group, which owns
the Native brand. Located in the town of
Sertaozinho, state of Sdo Paulo, it is one of
the world’s largest organic sugar producers
and exporters.

As early as 1982, UFRA installed a bioplant
to produce natural enemies of sugarcane
borers, thus inaugurating a successful
biological control system.

At the same time, the first nurseries for
the production of seedlings of Brazilian
native trees were set up, specifically for
the purpose of reforesting the Permanent
Preservation Areas in their properties.

In the restored forest massif, 340 species
of vertebrate animals have been registered
to date, of which 49 are at some risk

of extinction, by the current list of the
Environment Department of the State

of Sao Paulo. According to UFRA, this
biodiversity is 23 times higher than that
usually found in conventional sugarcane
plantations in the region.

Since 2006, Native has been regularly
carrying out the inventory of GHG
emissions of the regenerative organic
production of sugarcane, sugar and
ethanol of UFRA, based on the GHG
Protocol, an international emission
quantification model. The assessment

_(_:m“%k% r

[solutions]b%

covered from the agricultural production of
sugarcane and the consumption of inputs
and the industrial phase of sugarcane

and ethanol production at the mill, to
transportation, sale and consumption of
products, in both domestic and foreign
markets. This is an approach called
Lifecycle Analysis, which is popularly known
for accounting for the emissions of the
“from the cradle to the grave” process.

The amounts verified for UFRA are lower
than the average amounts of emissions for
the sector due to the organic production
methods. When compared to the
production carried out in Europe or Japan,
from beetroot, or in the United States,
from maize or beetroot, the advantages
are event greater. This is because they are
productive methods that use energy arising
from the burning of fossil fuels, whereas at
UFRA, the energy comes from the burning
of sugarcane bagasse.

Therefore, taking into consideration the
lifecycle of the group of products of UFRA,
on average, the emission of equivalent

to four metric tons of carbon dioxide

per hectare per year is avoided. For
comparison purposes, a tropical forest
under development sequestrates 2.59
metric tons of CO, equivalent per hectare
per year.

Credits for nature

A promising solution, yet to be scaled, is the
sale of biodiversity credits generated from
certificates of corporate activities with a pos-
itive balance regarding actions for the pro-
tection of nature such as conservation and
regeneration of natural areas, recognizing
the value of nature services for business
with lower impact on the use of water and
energy, soil protection and waste manage-
ment - going beyond the offset of emissions
and mere compliance with environmental
legislation.

In the emerging biodiversity
credit market, one of the most
well recognized certifying
companies in the world is
Brazilian: the Life Institute (or
Lasting Initiative for Earth)
founded in 2009.

The application of Life’s methodology, which is
audited by third parties, uses two main metrics:
the rate of pressure on biodiversity, that is, the
impact caused by economic activity, and the
positive performance in biodiversity. Through
the Life Key software, organizations of any size
and from any sector can enter data and, con-
sequently, continuously monitor their environ-
mental performance, supporting the engage-
ment, commitment and disclosure related to
Target 15 of the Global Biodiversity Framework
(GBF).*#

There are two relevant aspects in Life meth-
odology. One of them is the division of the
Brazilian territory into 45 ecoregions, which
enables the assessment of the environmen-
tal conditions in a more specific manner. The
other one is the measurement of the environ-
mental impact of companies taking into con-
sideration not only the amount of the expen-
ditures with energy, water, GHG emissions
and direct impact on biodiversity, but also the
level of severity of these impacts.
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That is, conserving or regenerating native veg-
etation in a devastated ecoregion has a great-
er positive impact than in an area that is not
threatened. Accordingly, the negative impact
of a company's expenditure with water in an
ecoregion with water scarcity is greater than in
an area with abundant water. This enables the
prioritization of actions for nature protection.
The conservation actions scoring system also
prioritizes initiatives with greater potential
to maintain the ecosystemic and biodiversity
conservation services in a shorter timeframe.

Life’s operation, which started in Brazil from
an initiative of the Boticario Group, the Avi-
na Foundation and the Wildlife Research So-
ciety (SPVS), was subsequently adapted for
Paraguay, with a focus on the primary sector,
where an agriculture, livestock and forest com-
mittee was created. Later, it was launched in
Europe and Mexico and soon it will be all over
Latin America, according to information of the
institute.

[solutions]

Caiman Agropecuaria, in the Pantanal (Bra-
zilian wetland) area, is one of the certified
organizations, with 473,446.16 Biodiversity
Life credits - but the list also includes compa-
nies from the pulp and paper, and packaging
(C-Pack) sector and other sectors, in addition
to SPVS itself, which maintains 19,000 hectares
of private natural reserves. Certified in 2024,
Caiman protects natural areas through a Pri-
vate Natural Heritage Reserve (RPPN)?, at the
same time as it maintains productivity cattle
raising activities, raising Nelore cattle breed,
and ecotourism.

Additionally, the Regional Development Bank
of the Far South (BRDE), with the support of
the Sustainable development Department of
the State of Parana, will certify 20 RPPNs of ru-
ral producers, generating biodiversity credits
that will be acquired by the bank.
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Climate heritage of a
naturally beautiful country

Conservation, restoration and tree planting for industrial
purposes drive large-scale Brazilian solutions in biodiversity and

climate change agendas

hen flying over the Brazilian ter-

ritory, one can see a vast land-

scape with different shades of
green from North to South. These remind us
of mosaics integrated like a large patchwork
quilt. The portrayal of different land uses high-
lights the presence of forests, in their most
diverse features, functions and utilities, shar-
ing spaces where human activities are carried
out. Under the concept of “forest continuum™,
which outlines the multilayered scenario of
this relationship, there is room for all forms
of conserving, planting, managing and valuing
trees for the ecosystem services they provide
to planet Earth.

Along the forest continuum, different eco-
nomic, environmental and social contribu-
tions can be observed - from the permanent
preservation of forest masses and riverbanks
to human interventions through sustainable
management, restoration of deforested areas,
forestry of native trees and monocultures of
fast-growing exotic species, such as eucalyp-
tus. Since the beginning of time, forests have

been essential to life on Earth. Today they
play an even greater role in the global climate
emergency scenario.

For its territorial dimension, climate condi-
tions, occupation dynamics and biodiversity,
Brazil - which owns 40% of the planet's tropi-
cal biomass, in the Amazon - has a key role to
play in the face of this challenge. Forests play
a key role in the mitigation of global warming
as they store carbon, regulate the water cycle
and protect biodiversity. According to the UN?,
30% of Earth’s land area is covered by forests.
However, the cutting down of trees in tropical
areas releases over 5.6 billion metric tons of
greenhouse gases (GHG) every year - more
than four times the total volume emitted by
global aviation and shipping activities.

According to the Intergovernmental Panel
on Climate Change (IPCC)? natural climate
solutions - via forest conservation and resto-
ration, for example - could account for 20%
to 50% of opportunities to reduce emissions
by 2030, about 5 to 12 gigatons (billion met-
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ric tons) of CO, equivalent (GtCO,eq). Brazil
alone accounts for 15% of this potential - the
second largest, after Indonesia.

This scenario showcases socioeconomic risks
and opportunities in connection with the de-
mand for a deeper reconnection with nature.
According to a report from the World Eco-
nomic Forum#, about US$44 trillion - in excess
of half of the world’s GDP - is moderately or
highly dependent on nature and its services,
such as pollination, water resources and car-
bon mitigation, as the world seeks to avoid the
worst-case global warming scenario.

Under the Paris Agreement, countries have
committed to reducing emissions and cap-
turing carbon from the atmosphere to keep
global temperatures from rising above 1.5°C
compared to pre-industrial times. With about
90 million degraded pastures, Brazil is one of
the world’s most suited locations to removing
carbon from the atmosphere via forests. Amid
this scenario, Brazil has a climate commitment
to reducing illegal deforestation to zero and
reforesting 12 million hectares by 2030.

Changes in forest and land use currently ac-
count for 46% of gross Brazilian carbon emis-
sions, according to the System of Estimates of
Greenhouse Emissions - SEGG®. Between 2004
and 2012, deforestation decreased by 80% in
the Amazon, to 4,500 square kilometers from

NATURAL CLIMATE SOLUTIONS

[introduction]

about 25,000 square kilometers. However, fig-
ures have risen again, partly due to the lack of
economic policies that could generate income
from standing forest activities.

As from 2022, with new policies and related
crackdown and inspection actions, deforesta-
tion rates resumed its downward trend. Accord-
ing to data® from the National Institute of Space
Research (Inpe), from August 2023 to July 2024
the deforestation rate in Amazon was down by
30.63% compared to the previous year.

According to the Amazon Environmental Re-
search Institute (Ipam), the carbon stock in the
region is equivalent to 10 years of global emis-
sions. Ways are being sought to increase the
value of climate and biodiversity assets as a re-
ward for the importance of the Amazon in reg-
ulating the rainfall cycle, as it acts as a major
watering station for crops in South America.

Accordingly, Brazil has the cutting edge, as it
is able to harvest in up to three crops per cy-
cle (learn more about agriculture on page 21),
contributing to the production of agricultural
commodities that feed 800 million people in
the world, according to a study of Brazilian Ag-
riculture and Livestock Company (Embrapa).
Concurrently, the Amazon rainforest in the wa-
ter cycle has a key role, as it provides energy
safety for hydroelectric plants, with a knock-on
effect on other economic segments in Brazil.

20%b t0 50%

OF GLOBAL POTENTIAL
FOR EMISSION REDUCTION
CAN COME FROM

NATURE BY 2030.

Source: Intergovernmental Panel on Climate Change

5 to 12 GtCO,eq 150/0

VOLUME OF CO, THAT
CAN BE AVOIDED WITH
FOREST CONSERVATION
AND RESTORATION.

OF GLOBAL POTENTIAL
IS IN BRAZIL - THE 2ND
LARGEST IN THE WORLD,
BEHIND INDONESIA.

[context]

Opportunities generated

by nature

Carbon credits linked to forest and land use
solutions account for a global market that could
reach US$15 billion in 2030 and US$35 billion
in 2040, according to McKinsey projections’.
This consultancy estimates that the transition
to low carbon will require from US$3 trillion to
US$5 trillion in investments per year until 2030
- the largest allocation of capital ever - across
all climate mitigation fronts. Through its forests,
Brazil is a strong candidate to take on these op-
portunities, contributing to the process of de-
carbonizing the global economy.

The green economy has the potential to attract
major investments to our country as it consti-
tutes a basis for an inclusive and sustainable
development model. The scenario of political
stability, availability of areas and positive cli-
mate conditions favor the Brazilian position.
Brazil is estimated to have sufficient carbon
credit capacity to cover emissions of about 1.7
GtCO,eq per year by 2050.

This would require the land use, forestry and
agriculture sectors to contribute with emis-
sions reductions from 2.9 to 3.3 GtCO,eq in
2050, compared to 2021 levels, according to
McKinsey. Brazil could potentially meet these
indicators through three main actions: restor-
ing degraded pasture land with native forests,
reducing deforestation, and improving land
use practices.

A greater financial inflow is estimated for trop-
ical countries to reduce deforestation and in-
crease the retention of carbon gases released
globally into the atmosphere. In addition to
bilateral donations, philanthropy and capital
raised from international development banks,
the US$300 billion per year agreed at COP 29
in Baku for financing the climate transition of
developing countries should come into play,
with recommended efforts to reach at least
US$1.3 trillion per year.
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MASSIVE
DECARBONIZATION
OPPORTUNITIES

POTENTIAL REDUCTION
OF EMISSIONS BY 2050 IN
LAND USE, LAND USE
CHANGE AND FORESTRY,
AND AGRICULTURE

[context]

1.0
0.4

SECTORS (IN GtCO,e) Emissions abatement
2 opportunity in land
use, land use change
and forestry (LULUCF)
and agriculture

Restoration of Reduction of Improved land use
degraded deforestation practices (e.g., ICLF,
pasture into agroforestry and
native biomes biomass)

Source: Beyond Net Zero: Brazil's massive opportunity to decarbonize the world, September, 2023

There is anticipation surrounding the Brazil-led
Tropical Forest Forever Facility (TFFF), expect-
ed to be launched at COP 30, to reward trop-
ical countries for forest conservation. Based
on funds from national sovereign funds, this
mechanism provides for financial incentives
per hectare of forest kept preserved, with ap-
preciation of environmental assets and capital
gains for investors.

The estimated potential is US$125 billion, of
which US$25 billion coming from countries to
leverage US$100 billion from companies, with
20% passed on to traditional peoples. If it com-
mits to seeking zero deforestation, Brazil has
the potential to raise about US$1.5 billion per
year from the TFFF, according to WWF-Brazil.

A study?® indicates that protecting the Amazon
rainforest, where most of the deforestation
takes place and which makes Brazil one of the
world's 10 largest carbon emitters, would cost
between US$1.9 billion and US$2.3 billion an-
nually. By way of comparison, preserving the
Amazon is worth US$317 billion per year in nat-
ural capital, according to the World Bank.

This section on Forest solutions is broken down
into three parts: Conservation, Restoration and
Forestry, as detailed below. Each part is com-
posed of a background and a solution mapping.

Among developed solutions, we find the Arpa
Program - the world's largest tropical rain-
forest conservation initiative, protecting 62.5
million hectares and already replicated in Co-
lombia and Ecuador; and the forestry of exot-
ic species, such as eucalyptus, for industrial
purposes such as paper and pulp production,
which have a positive climate impact.

A solution on the rise is the implementation of
the Forest Code, which provides for the recov-
ery of 18.8 million hectares of degraded native
vegetation areas on rural properties, in addi-
tion to areas already preserved in accordance
with environmental law. Furthermore, resto-
ration initiatives to attract investments are
in place to restore degraded areas on a large
scale in the Amazon and Atlantic Forest. The
forestry of native species is deemed a promis-
ing solution, notably in degraded areas in the
Atlantic Forest.

Conservation

Targeting zero
deforestation

Creating and consolidating
protected forest areas, by
promoting sustainable use, is a
key strategy for reducing forest
degradation and multiplying
climate solutions

The protection and sustainable use of biodi-
versity in Conservation Units (CU), Indigenous
Land (IL) and mandatory native vegetation ar-
eas on rural properties, according to the Forest
Code, are key for carbon capture and storage
and climate mitigation in connection with so-

cioeconomic opportunities for Brazil.

PROTECTING NATURE ON A LARGE-SCALE

Established in 2000, the National System of Conservation Units (Snuc)

brings together criteria and standards for the creation, implementation

and management of these areas according to different management
categories. There are 3,119 federal, state and municipal conservation
units, totaling 260,000 hectares in the six biomes and marine
environment of Brazil.

Classified into different categories according to their purposes and
uses, they protect 19.16% of the continental and 26.58% of the
maritime area. The full protection status category, such as national

parks and biological reserves, covers 32% of the CUs. The category
related to sustainable use, with the presence of populations earning
their livelihood from biodiversity, account for 68.1%.

Indigenous Land total 805 areas - 14% of the national territory.
Overall, protected areas, such as UC and IL, overall account for 33.1%
of the Brazilian continental area, where the Legal Amazon stands out.
In these territories, despite challenges posed by the invasion of illegal
loggers and gold miners, deforestation indicators are considerably
lower compared to those in non-protected areas.
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BREAKTHROUGHS IN ECONOMIC TOOLS

Due to the characteristics of its territory, rich
biodiversity and conservation challenges, Bra-
zil is a fertile ground for the development of
innovative financial mechanisms for solutions
that gain visibility in the climate scenario.
Caring for those who take care of the forest
as a strategy to keep it standing has inspired
pioneering initiatives in Brazil, such as the
Guardibes da Floresta (Forest Stewards) Pro-
gram? (formerly Bolsa Floresta - Forest Grant)
- a public policy in Amazonas implemented by
the Sustainable Amazon Foundation (FAS) to

support communities and reward residents of |

environmental reserves who protect and use
the forest in a sustainable manner.

In addition to being a benchmark for cur-
rent federal government support Bolsa Verde
(Green Grant) program, the initiative in Ama-
zonas, created in 2007 within the scope of the
State Climate Change Policy, has given rise to
initial debates in Brazil on tools for economic
incentives for carbon conservation and mit-
igation. The voluntary mechanism for Reduc-
ing Emissions from Deforestation and Forest
Degradation (REDD+) stands out among them,
and is aimed to offset carbon through the con-
servation of natural forests, which avoid defor-
estation emissions.

Businesses are now looking at the concept of
biodiversity credits to prevent global species

conservation

losses, inspired by the carbon market. This
tool is currently under development about the
world, with the challenge to ensure credibili-
ty and security to transactions by conforming
with ecological mechanisms and environmen-
tal and social safeguards.

Analysts believe that this equation needs to be
further explored, and Brazil is seen as one of the
best places for such experiments, with an envi-
ronment favorable for research and dialogue.
WWEF-Brazil analysis underscores the stance that
Brazil has played a leading role at global biodi-
versity conferences and has a robust, modern
legal framework, although some aspects of its
implementation need to be improved.

CLIMATE DEMAND BOOSTS BIOECONOMY
The expansion of bioeconomy, in its different
concepts, is one of the priority axes in the cli-
mate agenda - both through the production of
bioresources to replace fossil sources in the
energy transition and the innovation and valu-
ing of the various sociobiodiversity productiv-
ity chains as a driver for income, quality of life
and maintenance of the standing forest.

Brazil has made headway in public policies
linked to the bioeconomy agenda as a nation-
al development strategy. This topic is includ-
ed in the new Action Plan for the Prevention
and Control of Deforestation in the Legal Am-
azon (PPCDAmM)' as an economic axis for for-
est conservation. Launched in 2024, the Na-
tional Bioeconomy Strategy brings together a
set of policies aimed to develop the sector,
providing for a National Plan - currently un-
der progress - with effective financial instru-
ments and actions.

Brazil has led the inclusion of the bioecono-
my concept in the final document of the G20
meeting held in 2024 in our country. In 2025,
in addition to the opportunity being brought
to the fore once again at the BRICS (world's
five largest emerging countries) meeting, this
agenda should stand out at the COP 30 cli-
mate conference in the city of Belém. Bioeco-
nomy may benefit from the global inflow of
funds amid the climate change and biodiver-
Sity scenario.

A WRI" study shows that bioeconomy gener-
ates a GDP of R$ 12 billion in the Amazon. With
additional investments, it will be possible to
reach at least R$ 38.6 billion in 2050, generat-
ing 833,000 new jobs that would replace occu-
pations currently linked to forest destruction.
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BIOECONOMY IN
THE AMAZON

CURRENT GDP OF BIOECONOMY
IN THE AMAZON.

r$ 38.6 billion

GDP POTENTIAL OF
BIOECONOMY BY 2050.

833
thousand

NEW SUSTAINABLE JOBS CAN BE
CREATED UNTIL 2050.

Source: WRI
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In Para, the Amazon state of the largest econ-
omy and greatest population, a WRI survey
published in 2025 identified climate action-re-
lated investments from R$ 1.7 billion to R$ 1.8
billion already negotiated or with the potential
to be raised in the coming five years. Of this
total, about R$ 400 million can potentially fi-
nance bioeconomy production activities, to-
gether with R$ 320 million in incentives via the
National School Food Program (PNAE). These
investments have the potential to bring R$ 816
million into the state’s GDP through the bio-
economy, with 6,500 jobs created in five years.

The potential for expanding Brazilian climate
solutions through the bioeconomy is also mea-
sured by the current booming of startups in
positive impact business in the Amazon. Since
2021, accelerator Amaz, held by NGO Idesam,
has evaluated more than 500 potential busi-
nesses, accelerated 17 initiatives and invested
directly in 14 of them who showcased environ-
mental and social impact. These undertakings
have helped the conservation or restoration of
over 447,000 hectares of native forest, bene-

conservation

fiting nearly 2,000 households in 56 Brazilian
Amazon municipalities.

The role of impact businesses is recognized as
key to conservation. Until eight years ago, this
topic was led by the Third Sector, academia or
governments. Today it is difficult to talk about
systemic transformation in the Amazon with-
out the strength of undertakers who demand
investments and development capital to keep
the wheel turning. The prevailing view is that to
increase conservation it is necessary to boost
the forest economy.

According to Certi Foundation, the number
of startups in the business model and tech-
nologies, with a focus on the Amazon, has in-
creased sevenfold since 2018, totaling at least
700 today. By 2027, the mark of 1,000 startups
is set to be surpassed in the various segments
of the Amazon bioeconomy - from applying ar-
tificial intelligence (Al) to monitor the sustain-
able management of acai berry to innovative
solutions to trade nuts and various oils for lo-
cal and global markets.

[solutions]

Arpa Program:

the world’s top tropical rainforest
conservation initiative

Created in 2002, the Amazon Protected Areas
Program (Arpa) is a benchmark as the world's
top tropical rainforest conservation initiative.
Coordinated by the Ministry of the Environment
with funds from international and national do-
nors worth US$267 million to date, actions are.
aimed at supporting the conservation and sus-
tainable use of at least 60 million hectares by
2039, equivalent to 15% of the Brazilian Amazon.

At a protection cost of US$1 per hectare per
year, no global climate change solution is more
cost-effective, according to an analysis by the
Brazilian Biodiversity Fund (Funbio), the pro-
gram'’'s manager and financial supporter. The
initiative is funded by the German Develop-
ment Bank (KfW), the Global Environment Fa-
cility (GEF) through the World Bank, the Gordon BEYOND

and Betty Moore Foundation, Anglo American EXPECTATIONS

and WWEF.
With a total of 120 CUs supported

in two decades, the Arpa program
has reached the mark of 62.5

million hectares of preserved forest,
surpassing the initial target. About
43% of the areas acted on are already
consolidated, benefitting biodiversity
and climate mitigation. It is estimated
that, from 2008 to 2020, territories
covered by this initiative reduced
deforestation by 264,000 hectares,
the equivalent of 104 million metric
tons of carbon in avoided emissions.

Based on scientific studies and mapping of
priority areas, the program supports the ba-
sic implementation of CUs, with a framework
comprised of management plans, operation
of the management council, signaling, equip-
ment research and infrastructure, among
other key demands for the protection of the
area. Once consolidated, the areas become a
benchmark for territorial management and lo-
cal development, strengthening communities
who look for access to government social pro-
grams and financial mechanisms to reward
forest stewardship.

forests
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conservation

The next step is scheduled for 2025, with the launch of
a new action front in the program — Arpa Communities,
with an investment of RS 150 million to strengthen
forest productivity chains in connection with the

Amazon bioeconomy.

It has the ambition to scale up sustainable pro-
duction as a way to generate income with no
deforestation or degradation, permanence in
the forest and visibility for achieving partner-
ships that pay producers for environmental
services. The estimated annual potential for
generating income through sociobioeconomy
activities is US$50 million to US$60 million in
Arpa’s sustainable use CUs.

This Brazilian biodiversity conservation pro-
gram experience was replicated in Colombia
and Peru. The innovative financing mechanism,
under the Project Finance for Permanence (PFP)
model, first adopted in Canada and Costa Rica,
allows for a long-term vision more suited to the
demands for public conservation policies. This
tool ensures sustainability in the transfer of re-

NATURE UNDER PROTECTION

sources to management and maintenance of
protected areas, with a better effective cost ra-
tio, without depending on political scenarios or
other uncertainties in the future.

In Brazil, this successful initiative in the Ama-
zon has inspired a similar model in the caat-
inga region. The Caatinga Protected Areas
(Arca) program will receive US$10 million from
the Global Environment Fund (GEF) to tackle
degradation in this unique exclusive Brazilian
biome. With 80% of native vegetation modi-
fied by human activities already, the territory
is home to 27 million people and a symbol of
resilience in dealing with drought. It can also
inspire other regions in Brazil and abroad in
solutions for adapting to the current and fu-
ture impacts of climate change.

NUMBER OF CONSERVATION UNITS AND PROTECTED PERCENTAGE IN THE BIOME

28.98%

30%

20%

10%

2.000 UCs

1.500 UCs

1.000 UCs

0%

Amazon Marine Caatinga Cerrado
Biome (Brazilian (Brazilian
woodland) scrubland)

500 Ucs

0UCs
Atlantic Pampa Pantanal
Forest (Brazilian (Brazilian
prairie) wetland)

Source: Brazilian Conservation Units Panel

[solutions]

Forest Code:

when the solution comes from a public policy

Approved in 2012, the Forest Code' is one
of the most important environmental public
policies in Brazil, with repercussions on large-
scale climate solutions. There are about 115
million hectares of conservation and planted
forests on rural properties that make up one
of the world's largest food production sys-
tems. Overall, rural establishments comprise
167 million hectares. However, only 3.3% of
the analyses of the Rural Environmental Reg-
istration File (CAR) had been completed in
2024, according to a Climate Policy Initiative
(CPI) report of the Pontifical Catholic Universi-
ty of Rio de Janeiro (PUC-Rio)™.

Despite the political, economic, environmen-
tal and social challenges for its effective im-
plementation, the Forest Code brings about
growing opportunities for the maintenance of
native vegetation and restoration of environ-
mental liabilities as business fronts and socio-
economic development in Brazil.

With law enforcement, the prospect is for
greater integration of these forests into the
mosaic of land use. Today Brazil has a deficit
of 18.8 million hectares of native vegetation
on rural properties - 8.1 million hectares in
Permanent Preservation Areas (APPs) and
10.7 million hectares in Legal Reserves. Con-
currently, it has over 110 million hectares of
native vegetation exceeding the minimum
area required by law.

The Strategic Plan for the Implementation of
the Forest Code (PlanaFlor) has mapped pri-
ority areas for the restoration of this environ-
mental liability, based on cost-benefit ratio,
notably degraded pastures with low agricul-
tural suitability and areas with high potential
for natural regeneration, in addition to stra-
tegic river basins for water supply and hydro-
electric power generation. Recovering this
deficit is pivotal for Brazil to meet the climate
targets set in the Paris Agreement.
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Analysts indicate the need to regulate Articles 41 and 48
of the Forest Code, which provides for the economic uses
_of conserved areas. Approved in 2021, the Payment for
Environmental Services law is also pending regulation by
the federal government so it can be consolidated as an
economic tool to encourage forest conservation by making
climate contributions.
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Business-community

relationships keep forests thriving

In bioeconomy, the engagement of large
companies in regenerative productivity
chains is key, with the replacement of pro-
duction inputs with innovative alternatives
from the forest and partnerships in new
business models. When it comes to exam-
ples from the corporate world integrated
into the bioeconomy, Brazil stands out with
cosmetics company Natura and its relation-
ship with community suppliers of raw mate-
rials. The strategy leads to climate benefits
through the forest conservation, sustainable
use and regeneration.

The company’s relationship with traditional
communities began to be structured in the
late 1990s, driven by the strategic decision to
incorporate inputs from Brazilian biodiversi-
ty into the formulation of its products. To-
day there are over 10,000 households in 51
supplier communities - 87% in the Amazon
region, with conservation practices in about
2.2 million hectares of forest. This model
also resulted in the development of 44 Ama-
zonian bioingredients, with local production
in 19 mini oil extraction factories, adding val-
ue to the communities’ production.

In Natura's experience, agroforestry plays a
central role in its relationship with communi-
ties: it strengthens community-based value
chains, regenerates degraded ecosystems,
diversifies farmers’ incomes and contributes
to carbon sequestration.

conservation

[solutions]

Monitoring
systems

Brazil is also recognized for its satellite mon-
itoring of forests, which provide key data for
public policies and actions to control defor-
estation in the Legal Amazon. Inpe's Prodes
system monitors clear cutting in the Amazon
region with a historical series of annual de-
forestation rates since 1988. The TerraClass
Project aims to qualify Prodes data, indicating
vegetation cover and uses of deforested areas.

The purpose of the Degrad system is mapping
forests under a degradation process not yet
completed. This work supplements the Deter
system, which provides alerts on deforesta-
tion and changes in vegetation cover in near
real time to support environmental monitor-
ing. Finally, the Queimadas (Wildfires) Pro-
gram, also from Inpe, monitors fire outbreaks
via satellite, generating statistics, graphs and
maps to support control decision making in
rural areas.

Based on digital technologies, in addition to
official data platforms, MapBiomas is a rec-
ognized local and international benchmark in
land cover monitoring. It was created in 2015
by remote sensing and vegetation mapping
experts who were viewing to produce annual
land use and land cover maps for the entirety
of Brazil in a cheaper, faster and more up-to-
date way than existing methods and practices.
The project was also aimed to recover histor-
ical data over the decades. To this end, this
initiative had unprecedented high process-
ing capacity, automation and collaboration of
communities of experts in each area - in ad-
dition to technical cooperation with Google by

using the Google Earth Engine platform as a
foundation.

MapBiomas carries out the annual mapping
of land cover and use and monitors water sur-
face and burn scars monthly based on data
gathered as from 1985. It also validates and
prepares reports for each deforestation event
detected in Brazil since January 2019 through
MapBiomas Alerta. All data and methods are
made available to the public in an open and
non-onerous manner. Overall, the platform
brings together 20 thematic initiatives in Bra-
zil and other countries such as Indonesia, Co-
lombia, Peru, Uruguay and Ecuador.

forests



Brazil's Climate
and Nature Solutions

Restoration

Carbon sinks

Restoring degraded areas is at the heart of Brazilian
climate mitigation, in connection with economic, social

and environmental opportunities

With large plots of degraded areas (learn more
on page 44), Brazil makes headway in the res-
toration of forests and other ecosystems with
a large-scale climate solution that is a role
model for the world. In areas undergoing na-
ture reconstruction, carbon capture and stor-
age through tree growth are associated with
a mix of agendas. In addition to conserving
biodiversity, the challenge provides water and
energy security, food cultivation and sustain-
able production, with supply of renewable raw
materials aimed at decarbonizing the econo-
my. Added to this the positive environmental
and social impact, through the creation of jobs
and generation of income and improvement
in quality of life.

The high degree of biological diversity fa-
vorable to the formation of new forests, the
framework of public policies and the tradi-
tion of scientific knowledge on this topic are
Brazil's differentials when it comes to native
vegetation recovery. With these attributes,
Brazil represents one of the main frontiers of
ecosystem restoration in the world, attracting
increasing interest from capital funds, devel-
opment banks and other key financial players,
who are interested in carbon mitigation op-
portunities.

Under the Paris Agreement, a large part of
Brazil's commitment to reducing GHG emis-
sions is based on forests, with its target of
restoring 12 million hectares by 2030. Since
the required mitigation is not possible to be
achieved solely by reducing deforestation, a
strategic goal lies in the replacement of trees
in degraded areas. Therefore, nature is mobi-
lized to enhance the capturing of carbon di-
oxide from the atmosphere in plant growth,
through photosynthesis. Stored in forest bio-
mass and soil, carbon no longer contributes
to the worsening of the GHG effect.

Brazil is a member of international forest re-
covery movements. In addition to the Paris
Agreement, it has joined the Bonn Challenge,
a global effort to restore 350 million hect-
ares by 2030, and the 20X20 Initiative, aimed
to protect and restore 50 million hectares of
landscapes and forests by 2030 in Latin Amer-
ica and the Caribbean to make the region
carbon neutral by 2050. The UN Decade on
Ecosystem Restoration™ mobilizes 70 coun-
tries to reverse land degradation by 2030 and
provide a major boost to restoring 40% of all
land on our planet. Brazil is at the center of
these challenges.

RESTORATION TARGET

The UN states that every dollar invested in
restoration generates up to US$30 in eco-
nomic benefits, in addition to the potential
to increase food security for 1.3 billion peo-
ple worldwide and provide one-third of the
carbon mitigation needed by 2030. Restoring
15% of converted areas could prevent 60% of
species extinctions by 2050.

BRAZIL ADOPTS A NEW NATIONAL

TREE REPLACEMENT PLAN

Approved in 2024 with broad engagement of
society, the new National Plan for the Recov-
ery of Native Vegetation (Planaveg)' reinforc-
es Brazil's target of restoring at least 12 million
hectares by 2030. It also updates the pathways
to achieve this target, with governance, finan-
cial mechanisms and monitoring, highlighting
the economic uses of restoration.

According to a study conducted by Escolhas In-
stitute, the target of restoring 12 million hect-
ares will require investments of R$ 228 billion
and could generate a return of R$ 776.5 billion
in net revenue alongside 2.5 million new jobs. As
a climate potential, it is estimated that meeting
the target will result in the removal of 4.3 billion
metric tons of carbon from the atmosphere.

RS 228 RS 776.5

billion billion
INVESTMENT ESTIMATED
NEEDED RETURN IN

TO RESTORE NET REVENUE.
12 MILLION

HECTARES.

Source: Escolhas Institute

2.5 4.3

million billion

NEW JOBS METRIC TONS

CREATED WITH OF CARBON

RESTORATION. REMOVED FROM
THE ATMOSPHERE.
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INVESTMENTS AT SCALE

Among the larger-scale investment initiatives
announced, the Arco da Restauracdo (Resto-
ration Arc) program stands out, as it is a part-
nership between the National Bank for Eco-
nomic and Social Development (BNDES) and
MMA aimed to recover six million hectares by
2030 with R$ 1 billion from the Climate Fund
and the Amazon Fund.

In partnership with Petrobras, a statement of
intent was announced for the acquisition of
carbon credits generated from forest resto-
ration in the Amazon, under the Pré-Floresta+
initiative. This initiative will cover a total of up to
50,000 hectares of degraded areas, capturing
about 15 million metric tons of carbon (equiv-
alent to the volume emitted annually by 8.94
million gas-powered cars).

New investments are planned to expand for-
est-based climate solutions through the conces-
sions of degraded public areas for restoration by
companies. In 2025, the first Para government
project under this model was launched in the
Triunfo do Xingu Environmental Protection Area,
in Altamira, state of Par3, in partnership with the
Inter-American Development Bank (IDB).

It is aimed to make 10,000 hectares available to
the private sector for reforestation, for 40 years,
with expected investments of R$ 258 million, to-
tal revenue of R$ 869 million and the creation of
about 2,000 jobs. It is also aimed to capture 3.7
million metric tons of carbon - the equivalent of
330,000 plane trips about the world.

Along the same lines, in the state of Rondénia,
the Brazilian Forest Service (SFB) kicked off the
process of granting 14,300 degraded hectares
of the Bom Retiro National Forest to be recov-
ered by the private sector. The concessionaire
in charge will be entitled to trade carbon credits

restoration

6 million

hectares

RESTORATION ARCH
TARGET BY 2030.

RS 1 billion in

investments

VIA CLIMATE FUND AND
AMAZON FUND.

and wood and non-wood forest products origi-
nated from the forestry of native species.

With the promise of reducing pressure from land
grabbing and deforestation, the model follows
the federal government's experience already un-
derway with the concession of public forests for
timber production by forest management com-
panies. To date, at the federal level 1.3 million
hectares have been granted in 23 contracts, cov-
ering eight National Forests, with the target of
reaching five million hectares by 2027 according
to the Multi-Year Forest Grant Plan.

Data from the Forest and Agricultural Steward-
ship and Certification Institute (Imaflora) indi-
cate that the potential for public forest man-
agement concessions is 25 million hectares in
30 years, enough to provide legally certified
timber to meet domestic demand and Brazilian
exports. Analysis conducted by the Amazon’s
Institute of Man and the Environment (Imazon)
indicates that 40% of current timber production
in the Amazon is of illegal origin.

AMAZON EXPANDS MULTIFUNCTIONAL
AGROFORESTRY AMID CLIMATE IMPACT
CHALLENGES

The territorial extension, availability of areas
degraded by deforestation and high biological
diversity capable of enhancing natural forest
regeneration mechanisms make Amazon the
top frontier for large-scale restoration in Brazil.

The region has about 14 million hectares of
environmental liabilities that, to a large extent,
need to have forests restored - equivalent to
three times the area of the State of Rio de Janei-
ro. Of this total, 10 million hectares are located
within private properties, 1.4 million hectares
in settlements and the remaining portion is on
Indigenous Land and conservation units.

To do so we have a number of paths. In addi-
tion to large tree plantations associated with
the carbon market, the Amazon region is the
background for expanding productive resto-
ration in agroforestry, with the engagement
of small producers. According to a survey by
the Alliance for the Restoration of the Amazon,
of the 2,700 restoration initiatives carried out
in 2021 in the region, 60% referred to agrofor-
estry system production models that combine
food cultivation and extractive products - one
of the main bases for bioeconomy growth.

The movement is one of continuous expan-
sion, but the impacts of climate change on
restoration areas must be addressed. The
drought in 2024 has highlighted the need for
irrigation of plantations and record heat waves
have increased wildfires, with ecological and
economic losses for new growing forests.

Greater species diversity is needed in the res-
toration process. In the Amazon, despite its
biological richness, with the presence of 300
to 400 species of plants per hectare, science

A BENCHMARK IN
SCIENTIFIC KNOWLEDGE

Brazil is at the forefront of scientific
knowledge on large-scale forest
restoration. With over three decades
of experience in the field, the Higher
School of Agriculture Luiz de Queiroz
of the University of Sao Paulo (Esalg-
USP) has developed protocols that are
now benchmark. The key ones address
the use of different functional groups
of species in the restoration process:
the recover group, with fast-growing
plants and good canopy formation to
provide shade, and the diversity group,
featuring slow growth, attracting

fauna and setting major ecological
relationships aimed at the longevity of
the restored forest.

As an academic milestone, scientific
work has recommended the use of at
least 60 native species for a successful
ecological restoration. Furthering
knowledge to increase plant yield and
reduce costs is the basis for increasing
the scale of the activity, with quality
forests to store carbon.

The current demand for climate
mitigation is driving new lines of
research with genetic engineering
to improve plant performance, in
addition to the growing use of Al
and drones to monitor plantations,
especially in the replacement of
degraded pastures with forests. This
scenario includes the challenge of
developing forest species resilient to
impacts from climate change.
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knows the propagation method for 20 or 30 of
them - that is, about 10% of the total diversity
in natural areas, on average, according to Alli-
ance data.

CARBON, THE NEXT BIG THING IN TREE
PLANTING

The carbon market is today the main driver of
large-scale forest restoration in Brazil. Initial-
ly developed in specific projects to make rural
properties compliant with the Forest Code, en-
vironmental compensation for undertakings
and to guarantee water security in river basins
with greater stress, this activity takes on new
contours and expands with opportunities for
economic uses, under the model of agroforest-
ry with multiple functions. In addition to being a
climate solution, forest restoration structures a
new forest base with its products and services
for bioeconomy development.

Young or newly planted forests are more ac-
tive when it comes to carbon sequestration.
The Brazilian Institute of Forests (Ibef) believes
that every seven trees planted correspond, on
average, to the capture of one metric ton of
carbon in the first 20 years after planting.

restoration

The Symbiosis Coalition brings together the
joint commitment of companies globally to in-
vest in removing up to 20 million metric tons of
carbon by 2030, via restoration and agroforest-
ry. The strategy aims to achieve greater security
and lower cost of climate outcomes in light of
the global demand for emissions reduction.

A McKinsey’s analysis estimates Brazil’s potential for gross added
value from USS16 billion to USS$26 billion per year in forest carbon
credits. With availability of areas, privileged conditions of climate and
soil, legal certainty and a favorable political environment, Brazil can
achieve a leadership position, attracting major international partners

for climate mitigation activities.
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Carbon capture through tree planting in the restoration
process, with an advantage in the additionality criterion
given the retention capacity of growing plants, has
proven attractive to investors. The development of

the activity as a business can boost the expansion of
planted areas: today about 3.3 million hectares are
announced by companies that identify themselves as a
“new restoration industry” for carbon, established in
the last three to five years in Brazil.

Business models are characterized by innova-
tive partnerships with multinational big techs
required to offset emissions, via forest carbon
credits, given the sector’s high energy demand.
By purchasing farms or establishing rural part-
nerships with producers under more advan-
tageous conditions than in livestock activities,
tree planting employs cutting-edge technology
in connection with suppliers in the forest resto-
ration productivity chain. One point of focus for
projects is the adoption of good practices to rec-
oncile economic interest and ecological balance.

ATLANTIC FOREST MAKES HEADWAY IN RES-
TORATION SCALE WITH NETWORK ACTION &
In the most populous and developed biome ¥
in Brazil, key economic cycles in Brazilian his-
tory have combined territorial expansion and
deforestation. Since the exploration of brazil-
wood by colonizers, Atlantic Forest native veg-
etation has been gradually depleted until it has
reached just 24% of its original cover to date.
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Created in 2009, the Pact for the Restoration
of the Atlantic Forest', today composed of 347
members including companies, government and
civil society, was recognized in 2024 by the UN as
one of the ten global initiatives with the great-
est potential on restoration scale. A benchmark
under the governance model, this Pact has the
target of restoring 15 million hectares by 2050,
which accounts for 15% of the biome. A total of
114,000 hectares has been recovered to date.

The plan is to accelerate actions by transform-
ing the Pact into a facilitator for forest resto-
ration, through the creation of a pipeline of
projects in already mapped priority areas,
aiming to attract public and private invest-
ment funds. The goal is to strengthen produc-
tivity chains and reduce red-tape and costs for
economies of scale.

This increase in fund raising is meant to con-
tribute to restore four million hectares by
2030. About one million hectares is undergo-
ing natural regeneration and need improve-
ments, and three million hectares are being
restored through seedling and seed planting,
among other techniques, in addition to en-
riching degraded remaining areas. This total
would represent the capture of 30 million tons
of carbon per year.

restoration

The Conservador da Mantiqueira initiative, co-
ordinated by TNC alongside 604 municipalities
in the states of Sdo Paulo, Rio de Janeiro and
Minas Gerais, supports the creation of laws
and the strengthening of local governance to
promote the Atlantic Forest restoration. The
territory is home to the first macro-region
project certified by international organization
Verra for carbon credit transactions, totaling
1.5 million hectares.

Located in the Serra da Mantiqueira region, the
municipality of Extrema, state of Minas Gerais,
is recognized for its pioneering role in the cre-
ation of a public policy on forest restoration
20 years ago, with a PES mechanism and seed-
lings planted to protect and recover springs
on rural properties. The project is maintained
funded by funds linked to the offset of carbon
emissions by industries operating in the mu-
nicipality and general society, with a percent-
age of taxes (urban real estate tax - IPVA and
tax on vehicles - IPTU) allocated to the agenda.

The reference to the Pact has inspired the in-
troduction of multiple groups focused on eco-
system restoration in the last decade. In the
transition between the Amazon and Cerrado
(Brazilian scrubland) biomes, in the state of
Para, the Xingu Seeds Network, coordinated by

PACT FOR THE RESTORATION OF THE ATLANTIC FOREST

347 15

members million

ARE PART OF THE HECTARES

PACT FOR THE RECOVERED IS THE
RESTORATION OF RESTORATION.
THE ATLANTIC TARGET.

FOREST.

114 1 out of
thousand the 10

HECTARES HAVE MAIN GLOBAL
ALREADY BEEN INITIATIVES,
RECOVERED. ACCORDING

TO THE UN IN 2024.

the Environmental and Social Institute (ISA), cur-
rently brings together 647 groups of collectors,
including six Indigenous ethnic groups. To date,
353 metric tons of seeds have been sold, with
a total of 220 species, based on the rationale
that Brazil will not be successful in restoration
only with projects involving millions of hectares,
but with the involvement of local stakeholders
knowledgeable in seed management.

This move led to the creation of Redario’- a
network of native seed collectors working
at the base of the restoration chain in Brazil.
These are 27 groups, with a total of 1,500 col-
lectors in the various biomes (67% of them
women). In 2024, Redario members provided
almost 100 metric tons of seed.

The model allows the sharing of technical pro-
tocols, indicators, action methods and logistics,
enabling the restoration chain to operate in an
integrated manner, with better outcomes. In
addition to tackling the climate crisis, the col-
lective strategy brings about the dimensions of
dignity, quality of life and the right to a voice to
communities and traditional peoples.

RESTORATION PRODUCTIVITY CHAIN
PREPARES FOR CLIMATE DEMAND
Developing the ecosystem restoration pro-
ductivity chain, especially based on seeds and
seedlings in nurseries, is a pivotal factor for
Brazil's leadership in climate and nature solu-
tions coming from forests. Taking into consid-
eration that 30% of Brazil's climate target of re-
storing 12 million hectares by 2030 will be met
by planting seedlings (the remainder by seeds
or natural regeneration), demand would reach
over 1.2 billion plants per year in the period, as
estimated by association Nativas Brasil, which
brings together 73 nurseries in Brazil. This
would account for the capture of one GtonCO,
as climate contribution in the next five years.

The current capacity of Brazilian nurseries is 250
to 300 million seedlings per year, four times be-
low projected requirement. Analysts estimate
that the sector is being held back by issues of
access to credit and taxation, alongside a lack
of information and recognition, which creates
a gap between financial mechanisms and those
at the base of the restoration chain. Greater de-
mand predictability is required for nurseries to
plan seedling deliveries.
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Business
initiatives
towards large
scale

With the target of planting two million hectares
of native trees in 20 years, company Biomas
is the outcome of combining expertise in the
forestry and financial sectors in the business
with the restoration process that mainly
targets the carbon market. The goal is to
neutralize third-party emissions by capturing
one GtonCO, in the period - nearly half of total
Brazilian emissions in 2023. The company sees
this expansion in scale as a response from
private investments to sectoral public policies.

The goal for company re.green is to restore
one million hectares of native vegetation in the
Amazon and Atlantic Forest for carbon credits,
from a portfolio currently with 30,000 hectares
of areas assessed and already acquired, with

restoration

low agricultural productivity but with high
economic, environmental and social potential
when it receives the forest back.

The first transaction in the climate market
was carried out with Microsoft involving the
capture of 6.5 million metric tons of carbon
over 25 years, via 34,000 hectares restored.
re.green plans to accelerate the purchase of
land and the planting of seedlings, with the
challenge of raising catalytic capital to promote
expansion. A R$ 180 million fundraising is
being negotiated in connection with the pledge
of surety guarantees with BNDES. This is a
recurring obstacle to the access to financing
for restoration, characterized by long-term
risks and results.

[solutions]

In 2025, BNDES has released R$ 80 million
from the Climate Fund to the Brazilian com-
pany so the latter could restore degraded
areas in the Amazon and Atlantic Forest.
Specialized in large-scale forest restoration,
re.green was the first company to enter
into a financing contract with BNDES for
reforestation via the Climate Fund, includ-
ing the restoration of a portion of the Arco
da Restauracdo territory, which runs from
eastern Maranhdo to Acre, passing through
southern Para, Mato Grosso and Ronddnia.

Funds from the Climate Fund - one of the
main tools of the Environment and Climate
Change Policy (MMA) - will be allocated to
restoration activities involved in the perfor-
mance of the re.green contract with Mic-
rosoft in the Atlantic Forest, in addition to
the Amazon biome. These are nearly 15,000
hectares in priority areas for climate miti-
gation, biodiversity and socioeconomic de-
velopment. This transaction marks the first
biodiversity labeling applied to a restoration
project in Brazil, with a “Dark Green” rating
from S&P Global.

In 2025, as a milestone in the forest resto-
ration industry towards large-scale climate
solutions, company Mombak also managed
to raise funds from the Climate Fund, man-
aged by BNDES, for reforestation in the Am-
azon with a focus on the carbon market. For
the first time ever, it was possible to release
the financing via a bank guaranty of Banco
Santander. It amounts to over R$ 100 million
worth of investments available to the com-

pany for the restoration of degraded areas.
Mombak has carbon credit contracts with
Microsoft, McLaren Racing and Google, and
had already raised US$36 million from the
World Bank and US$120 million from a fund
with @ number of foreign investors to make
headway in planting activity.

Belterra, a company leading agroforest-
ry projects in the states of Para, Rondénia,
Mato Grosso and Bahia, has tested different
financing models and, in the last two years,
has accelerated the transition to large scale
through innovative arrangements for access-
ing capital, including through carbon capture.
As revenue from restoration periods are
long-term, around the third to fifth year after
planting, one needs to make new investment
models viable so that climate market trans-
actions involving traditional crops, such as
soybeans, become competitive.

The cocoa productivity chain is the flagship
in the company’s areas, alongside acai berry,
cupuagu, peach palm and other native spe-
cies in agroforestry. Expansion production is
notable in the state of Para, where the supply
of areas is greater. The target is to increase
the current 4,000 hectares under contract to
at least 50,000 hectares by 2030, with plan-
tations implemented by 2035. Revenue from
carbon credits funded in advance by investors
accounts for 20% of capital required alongside
public financing. Private investment raised to
date totaled R$ 20 million of blended finance
at a lower cost, including venture capital, de-
velopment and philanthropy.
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Forests Planted by Forestry

Mosaics that
capture carbon

Brazil is recognized worldwide for its large forest plantations
that supply paper production, civil construction, steel and iron and
other markets, helping tackling climate change

Industrial forests cultivated in large-scale
monocultures for the production of pulp and
paper, timber for furniture and construction,
energy power and other uses are part of the
menu of Brazilian climate solutions based on
carbon retained by trees. There are extensive
forest mosaics - mainly eucalyptus trees - as-
sociated with native forests in conservation ar-
eas on rural properties.

These large forest plantations meet the de-
mand for materials of renewable origin in
the background of economy decarbonization,
even though they require permanent care of
good practices amid environmental and social
risks and natural resources as an intensive
land use activity.

The current scenario is the result of a long re-
cord of research and investment by Brazil in
eucalyptus productivity. Originally from Aus-
tralia, Indonesia and other Oceania islands,
this species arrived in Brazil in the 19th cen-
tury and seedlings were planted in Rio Grande
do Sul. The first commercial-scale plantations,
characterized by rapid tree growth, were car-
ried out early in the 20th century to provide
firewood for locomotives and railway sleep-
ers in Sao Paulo. Then they spread across the
country for various uses as an alternative to
native wood extracted from the Atlantic Forest.

The species found ideal climate and soil con-
ditions to thrive in Brazil in the 1960s, euca-
lyptus forestry was encouraged by federal
government incentive programs as a driver for
economic development. Over time production
increased from 20 to the current 33 cubic me-
ters of wood per hectare per year - ratios that
have placed Brazilian paper and pulp produc-
tion in the global spotlight.

Business organization Brazilian Tree Indus-
try (Iba)'®, which represents forests cultivated
for industrial and restoration purposes with
high scalability potential, currently covers 10.2
million hectares planted in Brazil - much of it
on land degraded by the livestock activity. As-
sociated with this production area, other 6.9
million hectares of native vegetation are pre-
served in compliance with the Forest Code or
in excess of what is required by law. These nat-
ural patches promote the ecological interac-
tions required for the production of commer-
cial eucalyptus tree plantations.

Companies that own industrial forests plant
1.8 million trees per day in different cutting
cycles for later replanting, which means an ac-
cumulated annual stock of 4.92 billion metric
tons of carbon - equivalent to over two years
of total emissions from Brazilian forests (two
billion metric tons/year), according to Iba in-
dicators. The largest planting areas of euca-
lyptus trees, pine trees and other species are
in connection with the pulp and paper sector
(36% of total area), ahead of the steel and iron
and vegetal charcoal sectors (12%).
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With its native forests,

restored or cultivated for
industrial purposes, Brazil is
set to play a major role in the
regulated system for reducing
carbon emissions between
countries, to be regulated by
Article 6 of the Paris Agreement,
with potential advantages for
forest-based companies.
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Opportunities arise in the voluntary carbon
market, from native forest plantations in de-
graded areas on rural properties that supply
timber to industries. An increase in the poten-
tial for CO, capture is expected in the current
process of expansion of the forestry sector in
Brazil: Between 2024 and 2028, about R$ 105.6
billion in new investments are estimated to
be allocated for industrial cellulose and other
plants, with demand for expanding forestry to
advance Brazilian climate contributions.

A producer of eucalyptus trees for charcoal
used in the steel and iron industry, the Plan-
tar Group is recognized for the first Brazilian
carbon project under the former Clean De-
velopment Mechanism (CDM), created by the
Kyoto Protocol, which came into force in 2005.
It was aimed to reduce methane emissions
and increase the use of renewable charcoal in
the production of pig iron, replacing coal coke.
Over thirty years, the company's forests are
expected to reduce the concentration of car-
bon in the atmosphere by about 12.8 million
tons, via financial transactions involving car-
bon credit funds.

ENVIRONMENTAL SERVICES SEEK
RECOGNITION

Over three decades, the adoption of environ-
mental and social certification seals for access
to foreign markets has led to good forest man-
agement and conservation practices - with re-
percussions on the scale of climate solutions.
Brazil has been actively involved in this sce-
nario since the creation of the Forest Steward-
ship Council (FSC), the largest certification sys-
tem for forests and forest-based products in
the world, which today also seeks to value the
ecosystem services made possible by the seal.
This tool enables organizations managing certi-
fied forests to measure, verify and report their

forests planted by forestry

positive impacts on carbon storage, biodiversi-
ty protection, water and soil conservation and
recreational services.

Overall, 18 million hectares of forests (natural
under management and cultivated) in Brazil are
FSC certified, and this figure is expected to rise
in the face of the climate change emergency.
Although this is a topic increasingly present in
people’s daily lives due to climate impacts and
damage already underway, we still face the
challenge of having climate solutions embed-
ded in products to be recognized and appreci-
ated by the consumer market.

[solutions]
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Native species: Brazilian
species enter the game

Plantations of native trees for commercial purposes
contribute to tackling the challenge of zeroing
deforestation, capturing carbon and concurrently ensuring
the supply of legal timber to meet market demands

Plantations of native trees for commercial
purposes contribute to tackling the challenge
of zeroing deforestation, capturing carbon
and concurrently ensuring the supply of legal
timber to meet market demands. With native
species forestry, the expectation is to change
the pattern of timber production by offering
alternatives with less dependence on products
extracted from natural forests often made
deforestation and degradation.

In forestry, large-scale plantations of native
species employ genetic improvement and
management methods aimed at economic
purposes and the recovery of ecosystem
services. In addition to offering quality wood
to the civil construction industry and other
segments for more noble uses not adequate
for eucalyptus trees, the activity helps supply
markets that seek renewable alternatives
rather than products based on carbon-emitting
fossil-based raw materials.
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Started in 2015 under WRI coordination, the
Verena' (Economic Valuation of Reforestation
with Native Species) project has been a
milestone for the development of the sector in
Brazil. This initiate has driven players to bridge
gaps in research, support risk analyses and
measure business potential, the agroforestry
systems model included. Over 30 projects
have been carried out and modeled through
the Verena Investment Tool.

This movement has gained momentum with
the creation of a specific task force in the Brazil
Climate, Forests and Agriculture Coalition
to design a new pre-competitive Research &
Development program. Launched in 2021 to
raise funds, this initiative, which is focused on
the Amazon and Atlantic Forest, has raised
US$2.5 million from the Bezos Earth Fund to
commence its studies.

In partnership with the Scientific Technological
Park of the South of Bahia, this project has
created an experimental center for genetic
improvement, aimed at the quality and
performance of wood in the long term until
trees mature. Its purpose is to showcase in
the field the role of native forestry in forest
conservation and the economy, with positive
impacts on climate mitigation.

The concept was introduced by the Brazilian
government in the Planaveg as one of the
models to implement national targets for the
restoration of degraded areas. Forestry of
native vegetation is also an integral part of the
National Program for Conversion of Degraded
Pastures, aimed at attracting investments and
business partnerships amid a backdrop of
climate opportunities.

forests planted by forestry

STRATEGIC
OPPORTUNITY

1.7 million

HECTARES CAN SUPPLY THE
DEMAND FOR TROPICAL TIMBER.

20 million

METRIC TONS OF CO,/YEAR
CAN BE CAPTURED.

The Coalition states that about 1.7 million
hectares of native species plantations would be
enough for Brazil to initially meet the growing
demand from international markets for
tropical timber. This would have the potential
to capture about 20 million metric tons of CO,
from the atmosphere per year.

Due to its importance in the current climate
and biodiversity scenario, native species
were incorporated into the forestry sector
represented by Iba, alongside eucalyptus
forests for cellulose and other industrial uses.
Commercial plantations of Brazilian trees
contribute to national ecosystem restoration
goals, including in Integrated Crop-Livestock-
Forest Systems (ICLF) projects, in the context
of low-carbon agriculture.

[solutions]

From brazilwood

to jequitibd

In the Trancoso region, in
the south of Bahia, Brazilian
company Symbiosis is a be-
coming a benchmark in na-
tive forestry associated with
timber production, biodi-
versity restoration and the
carbon market. Since 2017,
Research & Development
has undergone an inten-
sive journey to build up an
unprecedented database on
costs, forest inventories and
growth potential of wood
species, tested on different
scales aimed at “domes-
ticating” native trees, en-
abling its commercial use.

From brazilwood to
jequitibd, the list of options
is varied. Of the 56 plant
species initially studied,

20 were selected as prom-
ising and 12 advanced in

a cloning and genetic im-
provement program aimed
to maximize the yield and
quality of wood in plan-
tations. Studies cited by
the company show that a
60% gain in forest produc-
tivity represents an equal
increase in carbon cap-
ture. Alongside the climate

factor, the challenge faced
is to reconcile the search
for long-term productive
results with effective gains
in restoring biodiversity in
previously deforested areas
for livestock activities.

After pilot work on 1,500
hectares, the planting area
was expanded to 5,000
hectares on five farms occu-
pied by degraded pastures
in the Atlantic Forest. The
goal is to make the forestry
of native species as rele-
vant to Brazil's economy as
eucalyptus trees by expand-
ing the country's capacity

to supply wood and climate
solutions. Esalg-USP re-
searchers believe that the
business can be eight to ten
times more profitable than
livestock activities.

In addition to offering na-
tive sawn timber without
deforestation of natural
areas, the strategy includes
trading carbon credits in
the voluntary market to
offset GHG emissions from
companies through new
forests.

Y e it
B —

In 2023, we signed a part-
nership with Restore Fund,
held by multinational com-
pany Apple, which became
a partner of this undertak-
ing. The core business s re-
volves around native wood
aimed at noble uses in

civil construction and other
segments, and has carbon
as a strategy to accelerate
investments in initial plant-
ings. There is expectation to
capture one million metric
tons of carbon in 30 years in
5,000 hectares provided for
in this partnership (2,000 ha
this year).

A sawmill will be installed
by the company this year
to begin processing wood,
in different color patterns
and textures imprinted by
nature, with an eye on pre-
mium markets. In addition
to selling seedlings of high
genetic quality wood spe-
cies to third parties, there
are plans for expansion

by purchasing and leasing
land, bringing opportunities
in other restoration models
with economic purposes,
such as cocoa agroforestry.
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Pulp and paper
companies: keeping
an eye on the climate
market

Klabin has engaged in the development of the
Brazilian forestry industry since the explora-
tion of araucaria to produce newsprint. After
operations commenced in Telémaco Borba,
state of Parana, in 1934, the pine and euca-
lyptus forests that supply the company have
expanded and today comprise properties to-
taling 911,000 hectares - 43% of native forests,
home to 841 species of fauna.

Its 24 industrial units emit 10.5 million metric
tons of carbon per year, while forests capture
15.8 million metric tons, a positive balance of
5.5 million metric tons as a climate contribu-
tion. Moreover, to align with the 1.5-degree
global temperature rise limit set by the Paris
Agreement, the company intends to reduce
42% of emissions by 2030, according to reduc-
tion targets approved by the Science Based
Targets initiative (SBTi).

Klabin is currently carrying out a pilot project on
farms of eucalyptus suppliers to validate meth-
odologies to target future opportunities in the
climate market. The greatest expectation is in
the regulated carbon market traded by coun-
tries, with new advancements expected to be
made at the COP 30 climate summit to be held
this year in the city of Belém. As it prepares for

forests planted by forestry

potential benefits from forest-based climate
solutions, the company stands out in the access
to sustainability financial tools. Today, 34% of
the company's funding is from green bonds,
with falls in interest rates linked to the achieve-
ment of targets in environmental services -
such as biodiversity, with the company’s efforts
to reintroduce animals into nature.

[solutions]

One of the largest paper manufacturers in Bra-
zil, with 2.9 million hectares of land, of which
1.7 million are allocated to production and 1.1
million to conservation, Suzano has commit-
ted to removing 40 million metric tons of car-
bon from the atmosphere by 2025. By 2024, it
had achieved 73.4% of the target set. In 2025,
it will continue to expand the forest base, pro-
ceeding with its conservation and ecological
restoration programs, set to lead to increased
carbon removals over the years.

On another front, the company plans to reduce
the intensity (emissions per ton of product) of
scope 1 and 2 emissions (not including supply
chain) by 15% by 2030, considering the base
year of 2015. By 2024, 58.15% of the target has
been achieved.

The strategy is aimed to expand the forest base
in anthropized or degraded areas, expand-
ing vegetation cover. Carbon removals occur
when forest biomass grow- for example, when
even a single tree is planted in pastureland or
an area already planted is expanded. There-
fore, when there is an increase in the volume
of biomass in a given area of company Suzano,
its equivalent increase in carbon is considered
as “direct removal due to land use change”.
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KLABIN

911 thousand

HECTARES OF FORESTS - 43% OF
NATIVE FORESTS, WHICH ARE HOME
TO 841 FAUNA SPECIES.

5.5 million

METRIC TONS OF CO, - ANNUAL
POSITIVE BALANCE BETWEEN
EMISSIONS AND REMOVALS.

SUZANO

2.9 million hectares
OF LAND = WITH 1.1 MILLION
DEDICATED TO ENVIRONMENTAL
CONSERVATION.

40 million

METRIC TONS OF CO, — TARGET OF
REMOVAL FROM THE ATMOSPHERE
BY 2025, WITH 73.4% ALREADY
COMPLETED.
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The company’s carbon stock is then the bal-
ance between all direct emissions and remov-
als from land use in forested areas occurred in
a given year (or an annual “snapshot” of all the
carbon stored in its natural reservoirs).

With responsible forest management, Suza-
no has eucalyptus cultivation areas where
the process of planting, harvesting and con-
servation of native forests is in the form of a
mosaic. Accordingly, the company maintains
a constant carbon stock, with areas desig-
nated for conservation stabilized or growing
and removing carbon from the atmosphere,
and eucalyptus cultivation areas, for the most
part, with seedlings growing. The CO, removal
value linked to the environmental restoration
process and High Conservation Value Areas
(HCVAS) is included in the removal values for
native vegetation areas. In its planted forest
areas, Suzano has a cultivation cycle of about
seven years, although only one seventh of the
planted forest areas are under constant har-
vesting. The other six-sevenths of planted for-
est areas are, to varying degrees, storing car-
bon over time and ensuring the permanence
of this stock in the field.

Native forests in the company’s areas account

forests planted by forestry

for 80% of net removals, while eucalyptus
plantations account for 20%. Concurrently, the
supply of renewable products on the market
helps decarbonize the global economy. The
target is to make available 10 million metric
tons of products that can replace plastic and
other oil byproducts by 2030.

When it comes to biodiversity, Suzano aims to
connect half a million hectares of priority ar-
eas for wildlife conservation in the Cerrado,
Atlantic Forest and Amazon regions. In 2024,
stretches of ecological corridors were imple-
mented to connect more than 102,000 hect-
ares of patches of native forests.

2024 has marked the kick-off of implementa-
tion of ecological corridors outside Suzano's
area, through a partnership with Inovaland.
This partnership constitutes a match funding
with Kirkib to carry out part of the planned
implementations for the Atlantic Forest eco-
logical corridor, the so-called Corredor da
Mata (Forest Corridor) project. Actions in 2024
drove the implementation of the Maturemba
ethnoecological corridor, which enabled the
connection of two important CUs, namely the
National Discovery Park (PND) and the Monte
Pascoal National and Historical Park.
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Renewable strength

Biofuels belong to a select group of economic segments
with potential not only to eliminate, but to become negative in

greenhouse gas emissions

razil stands out as a leading player in

the use of renewable sources due, in

part, to its natural resources - abun-
dance of arable land, large rivers, winds and
solar radiation, and large land and sea areas.
But the good result was mainly due to the adop-
tion of long-term strategies, public policies im-
plemented across different governments and a
regulatory framework that encouraged the cre-
ation and expansion of an energy matrix that
was less polluting than the global average.

Bioenergy - energy created from biomass that
can be used not only to produce electricity, but
also to generate, heat and biofuels - plays a
crucial role in the mitigation of climate change
and the transition to a low-carbon economy.
Biofuels belong to the select group of econom-
ic segments with potential to not only elimi-
nate, but to become negative in greenhouse
gas (GHG) emissions.

The bioenergy sector already has a mitigating

effect by nature, as it cultivates agricultural
raw materials, usually in monoculture and on
a large scale, and replaces fossil fuels with op-
tions that emit less carbon. But it can increase
its impact by adopting practices and business
fronts that are still underutilized, such as agro-
forestry cultivation, soil regeneration and car-
bon capture and storage - each with an addi-
tional contribution to mitigation.

Cargo and people transportation accounts for
20% of GHG' emissions in the world. In Brazil,
this segment emitted 224 million metric tons of
carbon equivalent in 2023, an increase of 3.2%
in relation to the previous year and more than
half of the total domestic energy use?. This high-
lights the importance of its decarbonization.

Biofuels, in which Brazil is a pioneer and global
leader, are particularly important for this work
- and their global production needs to increase
for humanity to have a chance of reaching a
net zero scenario (net zero emissions) by 2050°.
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These fuels are already successfully applied to
the road transport mode, which contributes
the most to emissions in the transport sector
(72%)*, and its use is expected to spread across
air and sea modes as well.

The beneficial effects of the segment are not

[introduction]

restricted to tackling the climate crisis. They
can extend to sustainability in a broader sense,
including the creation of jobs and generation
of income in a diffuse manner adapted to dif-
ferent regions, professional qualification, local
development and provision of various environ-
mental services.

BRAZIL AS AN EXAMPLE AND CREATOR OF SOLUTIONS

SHARE OF RENEWABLE ENERGY SOURCES OF BRAZIL'S ENERGY MATRIX WILL CONTINUE TO
GROW OVER THE COMING YEARS (IN % OF RENEWABLE ENERGY SOURCES)
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Source: Electricity 2025 - IEA

Renewables 2024 - Global overview - [EA

Global Electricity Review 2025 - Ember

Studies of the 2032 Ten-Year Energy Expansion Plan — Energy and Environment - EPE
Studies of the 2034 Ten-Year Energy Expansion Plan — Energy and Environment - EPE

Ministry of Mines and Energy (MME) - https://agenciabrasil.ebc.com.br/politica/noticia/2021-08/brasil-quer-chegar-2030-com-30-de-combustiveis-renovaveis

CONTRIBUTIONS FROM THE SUN AND WIND
Electricity generation accounts for another
30% of global GHG emissions - hence the im-
portance of decarbonizing this activity. In Bra-
zil, 38 million metric tons of carbon equivalent
were emitted in 2023. Brazil once again offers
a good example by increasing the participation
of wind and solar photovoltaic power sources
in its electricity matrix (which was already pre-
dominantly renewable even before this move-
ment). Both provide the system with greater
diversity of sources, distribution in installed
capacity and resilience, in the face of changes
in rainfall patterns that may have an impact on
hydroelectric generation.

As with bioenergy, the beneficial effects of
wind and solar sources can extend beyond
the construction of a low-carbon economy and
result in job creation and income generation,
and professional qualification that is also valu-
able for the export of goods and services, local
development and stimulation of research and
development in the Brazilian territory.

In the face of the climate crisis, it is up to Bra-
zil - government and society - to step up the
pace and show to the international community
a workable path for the energy transition.

ENERGY AND EMISSIONS IN NUMBERS
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BRAZIL IN 2023.
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Leading player in bioenergy

The virtuous cycle of public policies, positive response from
companies and consumer acceptance has brought to the current
scenario a robust sector, which includes at least 68 biodiesel plants
and 436 ethanol plants, employs more than 2.2 million people and

corresponds to around 4.5% of GDP

Brazil has become a global leader in bioener-
gy due to a number of decisions adopted over
the past few decades, from the National Alco-
hol Program (Proalcool) in the 1970's, to the
continued research and development efforts
of the Brazilian Agriculture and Livestock Re-
search Company (Embrapa) in tropical agricul-
ture - which resulted in an increase of more
than 180% in soybean crop productivity over
the past 45 years - leading to the National Bio-
fuels Policy (RenovaBio) of 2017.

The most recent advance was
the approval and sanction of
Law No. 14,993/2024, known

as the Fuel of the Future Law,
which strengthened Brazil’s
position by setting up incentives
for biofuels (more specifically,
ethanol, biodiesel, biomethane,
Sustainable Aviation Fuel -

SAF — and green diesel).

BIOFUELS: GROWING DEMAND

THE BEST GLOBAL ENERGY TRANSITION SCENARIO REQUIRES HIGHER PRODUCTION IN BRAZIL

(IN BILLIONS OF LITERS)
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The virtuous cycle of successful public poli-
cies, positive response from companies and
consumer acceptance has brought to the cur-
rent scenario a robust sector, which includes
at least 68 biodiesel plants and 436 ethanol
plants, employs more than 2.2 million peo-
ple and corresponds to around 4.5% of GDP.
Maturity, in this case, does not mean stagna-
tion: the federal government estimates that
the sector will receive total investments of R$

260 billion by 2037 (and neutralize 705 million
metric tons of CO; in the same period)®.

The production of Brazil's two main biofuels,
ethanol and biodiesel, is expected to grow
30% and 26%, respectively, by 2030. In its
2025-2029 Business Plan and its 2050 Strate-
gic Plan, Petrobras, Brazil's largest company,
highlights that it will seek to enter the ethanol
segment.
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Despite the promising scenario, the expansion
of bioenergy in Brazil faces challenges. The
biogas segment needs to make progress in the
adoption of technologies and management
models that are already available, capable of
increasing its production and efficiency, as
well as reducing its environmental impact.

The purification of biogas
into biomethane, as well as
second and third generation
ethanol, green hydrogen and
SAF¢ still require investments
in research and development
to reach the stage of large-
scale and economically viable
production (SAF can currently
cost up to five times more
than aviation fuel).

[context]

Infrastructure for storage, distribution and
blending of SAF at airports also needs to be
developed. The increase in ethanol production
projected for the coming years demands ex-
pansion of the railways and pipelines in Bra-
zil. The sector lacks investment in professional
training specific to each region and each tech-
nological route.

Furthermore, in order to maintain the environ-
mental benefit and global appeal of the Bra-
zilian case, it is necessary to ensure that the
increase in biofuel production respects the
sustainability of the production processes, the
preservation of biodiversity, the rational use of
water and the guarantee of food security.

There is still resistance to biofuels in some mar-
kets, due to the difficulty in measuring occupa-
tional environmental risks and risks of dispute
for arable land with food. Brazil needs to fill
this information gap, in the view of the Bra-
zilian Association of Vegetable Oil Industries
(Abiove), and certify best practices, according
to the renewable energy company Be8.

Among the solutions to meet the global de-
mand with low risk are the use of agricultural,
pastoral and forestry waste (which eliminates
the need to increase the planted area’), the
preferential use of degraded areas (without
the need to open new agricultural frontiers, a
major advantage in favor of the sector in Bra-
zilian territory), and the adoption of integrated
biorefinery systems with regenerative agricul-
ture and agroforestry systems.

SOLAR AND WIND POWER GENERATION INCREASES SHARE
SOLAR POWER IS EXPECTED TO TAKE THE LEAD IN THE EXPANSION OF INSTALLED POWER

(IN JANUARY 2025)
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Source: National Electric Energy Agency (Aneel)

COMPLEMENTARY FORCES

Wind and photovoltaic solar sources are rap-
idly growing in the national electrical matrix.
Both together account for 91% of the power
that was installed in Brazil (photovoltaic solar
for 52% and wind for 39%) and for 268 of the
301 plants that started to operate in 20248. As
a result, wind power accounts for 15.8% of the
installed capacity of the integrated system and
solar power accounts for 8.4% (if we also con-
sider the autonomous solar power systems,
this share leaps to 22.2% of all installed capac-
ity in Brazil).

Due to this rapid progress, the Global Wind
Energy Council (GWECQ), in its 2024 report with
data on 145 countries, highlights Brazil among
the markets to be watched.

Both sources, solar and wind, benefit from
Brazil's natural situation, which receives a lot
of sunlight and constant and intense winds.
They are also complementary to each other,
as the months with stronger winds tend to be
those with less sunlight, and vice versa.
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Brazil presents mature
solutions in ethanol, biodiesel,
wind and solar power

As with biofuels, both sources have long value
chains, that is, with potential to create jobs in
the industry and associated services, as well as
to export goods and services. Both segments
also have a satisfactory level of legal security,
offered by Law No. 15,097/2025 (offshore wind
power) and by Bill PL5829/2019 (distributed
solar generation). But both face challenges to
maintain the pace of expansion.

The Brazilian Wind Power Association (ABEEGi-
ca) questions subsidies, tax incentives and
market reserves in the Brazilian Electric Sys-
tem, as well as the expansion of thermoelec-
tric plants that is in progress. The entity also
calls for the inclusion of large-scale batteries
in the Brazilian system - which would benefit
wind and solar operations, considering the in-
termittency in generation.

Meanwhile, the Brazilian Association of Photo-
voltaic Solar Power (Absolar) is seeking stricter
monitoring and punishments from the Nation-

al Electric Energy Agency (Aneel) for distribu-
tors that, in its opinion, do not comply with the
sector regulation by denying requests to con-
nect distributed generation systems.

Renewable energy is one of the economic sec-
tors in which Brazil has achieved unquestion-
able global prominence. It is a desirable devel-
opment that, based on the production chains
that have already been established and are
under development in Brazil, the beneficial ef-
fects extend beyond national borders.

Any strategy - current and future - adopted for
the sector can include different approaches for
international insertion, including export of bio-
fuels and bioenergy in different forms, export of
industrialized goods with a lower carbon foot-
print (manufactured renewable energy), export
of services associated with renewable energy
chains, technology transfer to poorer countries
and the presentation, to the world, of a cleaner
and fairer energy security development model.

Ethanol

Brazil is the world's second largest producer
of ethanol, behind only the United States. The
use of this biofuel, pure or in addition to fossil
fuels, is an efficient way to contain GHG emis-
sions, as it emits approximately 73%? less car-
bon than gasoline in passenger vehicles. The
ethanol content in gasoline in Brazil could in-
crease from 27% to 30% still in2025 and the
Fuel of the Future Law foresees a possible in-
crease of up to 35%.

This maximum limit, however, does not have
proven technical feasibility yet. If it proves to
be impractical, the growth path for ethanol
through increasing the content in gasoline
could soon be closed. But there are many
others to be explored, such as the expansion
of the flex-fuel car fleet (preferably accompa-
nied by educational campaigns for consumers
who are still resistant to biofuel); the possible
adoption of electric vehicles powered by hy-
drogen obtained by reforming ethanol'; and
use in heavy machinery.
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As the most established biofuel
and with the largest production
volume in Brazil (36.8 billion
liters in 2024"), ethanol can

lead the process of creating a
more resilient production chain,
capable of combining different
activities — agriculture, livestock,
forest management — resulting
in a genuinely Brazilian proposal
for the world: a regenerative
agroindustry.

NEW HORIZONS FOR ETHANOL

One of the most comprehensive
projects currently in this area is Brave,
conducted at Unicamp and funded

by Shell®, in the ANP R&D clause. It

is aimed at developing a complete
biorefinery model, in degraded areas
of the Northeast, based on agave

biomass - a plant with high resistance
to drought. The program covers

the production of biochar (used to
enrich the soil and capture carbon in
agriculture) and a number of biofuels:
first and second generation ethanol,
biogas, bio-oil and synthesis gas.

Another work front involves the
use of ethanol in thermoelectric

[solutions]

In @ move that brings environmental, social
and economic benefits, the sector has been
diversifying its raw material base and reducing
the predominance of sugarcane: maize crops
already account for 22% of ethanol in Brazil
and this share is expected to continue to grow.
The National Agency of Petroleum, Natural
Gas and Biofuels (ANP) has been evaluating
and authorizing plants based on other options,
such as sweet potatoes, soybeans, sorghum
and wheat'2.

plants and heavy vehicles such as
tractors. In 2024, Vale announced™
an initiative to develop off-road
trucks (vehicles weighing over 70
metric tons, specifically for mining)
powered by a mixture of ethanol and
diesel. Meanwhile, Finland’s energy
equipment manufacturer Wartsila
will conduct a pioneering experiment
at Suape I1'* thermal power plant,

in Recife, state of Pernambuco. The
facility is expected to be the first in the
world in its category to operate with
ethanol. Initial testing took place in
2025 and the experiment is expected
to last five and a half months starting
April 2026'.

Biodiesel

In biodiesel production, Brazil is also in second
place globally, only behind the United States.
The production of the national biofuelis diverse
in terms of raw materials and geographical
origin: it is relevant in the five Brazilian regions
and uses mainly soybeans (69% of the total"),
but also cotton, other oilseeds (such as castor
oil, palm oil, canola, sunflower and peanuts)
and animal fats.

The sector can become more resilient if it
reduces its dependence on soybeans and
uses more local raw materials. The minimum
percentage of diesel blending, required by
law, increased from 2% in 2005 to the current
14% (blend called B14), with the possibility
of reaching 25% by 2030. Since 2024, the
Indonesian’™ experience with a 40% content
has yielded positive results, as have the tests
carried out in Brazil with trucks from Scania
and Volvo that use pure biodiesel (B100).
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THE WORLD’S LARGEST
BIODIESEL PLANT

The effect of biofuel as an
investment multiplier is evident
in one of the most ambitious
projects underway in Brazil: the
Potencial Group wants to build
the world's largest biodiesel plant,
with incentives from the Fuel

of the Future Law. In October
2024, the company announced
an investment of R$ 600 million
to expand the production
capacity of its plant in Lapa, in the
Metropolitan Region of Curitiba'
and the total planned investment
exceeds R$ 2 billion.

The expansion is aimed at
increasing soybean biodiesel
production from 900 million
liters per year to 1.62 billion liters
(Brazil's total production is close
to 9.2 billion liters per year).The
project includes the construction
of a railway terminal to connect
the plant to the railway line

to the Port of Paranagua and

a 55 km biodiesel pipeline,
connecting Lapa to the Araucaria
Petrochemical Complex, in

the state of Parand, with an
investment of R$ 150 million.
The construction work began

in 2025 and is scheduled to be
completed in 2026.
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Wind power

Installed wind power capacity grew to 34.3 GW
in Brazil in 2024, an increase of 13%% (nearly
16% of the country's total capacity), exceeding
the global expansion rate of 11%?'. This form
of generation contributes to make the Brazil-
ian electrical matrix more renewable and saf-
er, with less dependence on rainfall to feed hy-
droelectric reservoirs. The variable generation
characteristic that is typical of this technology
(given the variation and lower predictability of
winds) is expected to be better managed in
Brazil this year, with the inclusion of batteries
in wind farm construction auctions* - a reg-
ulatory progress being made, in line with the
progressive global reduction in the cost of en-
ergy storage systems.

The other major transformation underway in
the sector occurs with the enactment of Law
No. 15,097, in January 2025, which regulates
offshore wind farms in Brazil.

In March, the Brazilian
Institute of the Environment
and Renewable Natural
Resources (Ibama) had 104
offshore projects registered
awaiting analysis, already
well distributed along the
coast: 50 in the Northeast,
32 in the South and 22 in the
Southeast?.

[solutions]

The definition of the regulations for this seg-
ment follows a schedule that allows the first
auction to be held in 2025 and the start of op-
erations of the turbines in 2031.

The gaps in standardization involve some cru-
cial issues for the segment. It is necessary to
define the procedures for those who are in-
terested to propose prospects for prisms - as
areas with potential for exploration are known
- the technical, economic, and domestic pur-
chasing requirements for those who are inter-
ested in competing for prisms; the penalties
for non-compliance with the obligations of the
concession; and the rules for the use of the
space in cases where prisms match with oil
and/or natural gas production blocks.

It is also necessary to complete the Marine
Spatial Planning (MSP) in order to regulate the
use of sea space and consider the various envi-
ronmental and social impacts of the activity on
coastal communities and marine fauna.

In addition to reducing carbon emissions by
providing renewable electricity, the expansion
of this energy frontier on land and at sea cre-
ates beneficial economic effects through other
ways: it has a strong presence in the North-
east, the most deprived region of Brazil (there
is @ promising work front in professional train-
ing policies in wind power, as India and Poland
have already done successfully); it generates
income through land leasing in areas that
would be unproductive with another activity;
and it requires the contracting of specialized
products and services in a long value, around
80% of a wind-farm content are manufactured
in Brazil**. ABEEGlica estimates that each 1 MW
installed in the sector create11 jobs and each
R$ 1 invested in the sector adds R$ 2.9 to GDP
within 14 months.

Solar power

The installed capacity of photovoltaic solar
power in the world increased almost 30%2> in
2024, to 2,200 GW (this source is on track to
become the most relevant renewable in the
world by 2030%). This is an intense pace of ca-
pacity growth - and yet, the expansion of in-
stalled power in Brazil surpassed it, reaching
38% in 2024%, to 55 GW (more than one fifth
of total installed capacity).

Brazil was the world’s sixth
largest producer of solar power
in 2023,

The solar source provides Brazil with several ad-
vantages: it makes the matrix less dependent on
the rainfall regime, which tends to be affected
by the climate crisis; it reduces the need to op-
erate thermoelectric plants, which are polluting
and more expensive; it gains efficiency in the
absence of cloud cover (a characteristic of the
drier weather conditions that tend to become
more common in Brazil) and it generates more
power during the period of the day with greater
sunlight, which tends to concur with the time of
highest average temperature and consequent
increase in the demand for electricity by air con-
ditioning and industrial refrigeration systems.

Furthermore, it shows versatility, fitting well into
both the centralized generation model, from
large plants, and the distributed generation
model. The leading states in terms of number of
consumer units? are Minas Gerais, with 900,000,
Sao Paulo, with 756,000, and Rio Grande do Sul,
with 468,000; in the first quarter of 2025, more
than 147,000 systems were installed by con-
sumers, supplying 228,700 properties and add-

B
b0
b
%)
=}
v

-




Brazil's Climate
and Nature Solutions

ing 1.6 GW?°. In the distributed generation mod-
el, it also fits into the different conditions and
needs of households, isolated communities,
commerce, industry and agribusiness.

Among the underutilized potentialities is the
domestic manufacturing of components. Bra-
zil has a significant production of some items,
such as solar trackers and support structures,
but there is room for production of modules
and inverters that can compete with imported
products. Another potentiality is the integrat-
ed use in agribusiness, since extensive areas
of photovoltaic panels create shaded areas,
suitable for specific livestock or crops, and
with less evaporation (that is, better mainte-
nance of soil moisture).

Brazil can also increase floating solar genera-
tion in hydroelectric reservoirs and other bod-
ies of water, taking advantage of the greater
efficiency of the panels through cooling and
additional protection of springs against exces-
sive evaporation. In addition to creating local
networks with battery power storage systems
- a promising solution for isolated areas, still
very dependent on diesel generators, which
are expensive and emit carbon and noise pol-
lution. The federal program Luz para Todos
(Light for All) has brought solar power to more

GROWTH OF SOLAR ENERGY

[solutions]

than 150,000 consumers in the Legal Amazon
over the past five years. By 2026, the goal is to
reach around 2 million people?'.

The segment is expected to gain additional
boost with improvements in management and
standardization. Part of the progress depends
on the implementation of the Energy Storage
Regulatory Framework by ANEEL. The frame-
work would cover both on-grid and off-grid sys-
tems and could result in cheaper equipment,
such as batteries. Implementation might take
place in 2025.

On another work front, since September 2024,
the National System Operator (ONS) has been
testing changes in the processes for suspend-
ing wind and photovoltaic power generation in
the states of Ceara and Rio Grande do Norte.
These restrictions resulted in a reduction of
400,000 hours of generation in 1,445 power
plants in 2024, according to consulting firm Volt
Robotics. ONS states that it imposes these re-
strictions mainly due to limitations in the trans-
mission networks. The agency is evaluating the
possibility of distributing the restrictions more
geographically, which could lead to the same
result (respecting the network limitation) with-
out causing a financial burden that is excessive-
ly concentrated on power plants in some areas.

900 thousand

CONSUMER UNITS
IN THE STATE OF
MINAS GERAIS —
THE LEADING STATE
IN DISTRIBUTED
GENERATION.

756 thousand

IN THE STATE OF
SAO PAULO AND
468 THOUSAND IN
THE STATE OF RIO
GRANDE DO SUL.

147 thousand 228.7 thousand

SYSTEMS PROPERTIES
INSTALLED SUPPLIED AND 1.6
ONLYINTHE1ST ~ Gw ADDED TO THE
QUARTER OF GRID.

2025.

Biogas and biomethane, biomass,
2G ethanol and SAF are on the rise

BIOGAS AND BIOMETHANE

Biogas, produced from the anaerobic diges-
tion of organic matter (agroindustrial waste,
wastewater, urban solid waste) and its deriva-
tive biomethane, are booming in Brazil. This is
interchangeable with natural gas, that is, it can
completely replace the fossil equivalent or be
mixed with it in any proportion, without the need
to adapt the engine.

Both biogas and biomethane can replace fossil
fuels in industrial processes, in the generation of
electrical power, in the generation of heat and
as fuel in freight vehicles. Its controlled use, rath-
er than simply releasing it into the atmosphere,
contributes to mitigate the climate crisis. Addi-
tionally, it adds value to waste and encourages
its careful management - a desirable develop-
ment, considering that there are still around
3,000 open-air urban waste dumps in Brazil®.

But there are obstacles to the dissemination
of these fuels. The adoption of biomethane
and biogas on a large scale requires resolv-
ing issues of infrastructure, supply assurance
and quality, according to the Alberto Luiz Co-
imbra Institute of Postgraduate Studies and
Research in Engineering of the Federal Uni-
versity of Rio de Janeiro (Coppe-UFR)).

The product - manufactured in a decentral-
ized manner in Brazil - needs to be analyzed
in a laboratory, considered consistent with
the ANP specification (in Brazil, gas with at
least 90% methane is considered biometh-
ane) and sent to a distribution network. None
of these steps are properly organized.

The Brazilian Biogas and Biomethane Associ-
ation (ABiogas) has been promoting projects
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such as the Sustainable Biomethane Corridor,
connecting strategic producers and consum-
ers in the states of Parand, Rio de Janeiro and
Sao Paulo. The objective is to make biometh-
ane available at gas stations along highways to
meet the needs of heavy goods transportation.
In the state of Parana, the project covers more
than 4,000 kilometers of roads in 147 munici-
palities. Fuel switching has been providing us-
ers with savings of up to 60%3.

There are good examples of wastewater treat-
ment with appropriate technology in Brazil,
such as high-rate reactors (much smaller and
more efficient). Among them are the Barao
Geraldo Wastewater Treatment Plant (WWTP),
in Campinas, state of Sao Paulo, and the Agua
Vermelha WWTP, in Sdo Carlos, state of Sdo
Paulo. In these facilities, converting biogas into
biomethane is the next step. There are several
technologies available that are already indus-
trially mature, such as chemical washing, ad-
sorption in activated carbon and biodesulfur-

[solutions]

ization. These processes are expensive when
compared to the average cost of wastewater
treatment, but economically viable in a bio-
methane production and sales model.

BIOMASS

The most relevant case of biomass use in Brazil
is the generation of electric energy from sugar-
cane bagasse. The practice is already well es-
tablished in the sugar-energy sector. Bagasse,
a byproduct of ethanol production, is burned
in thermoelectric plants, which helps diversify
the energy matrix, reduce carbon intensity in
the energy sector and dispose of the waste.

This circular-economy practice can be extend-
ed: several projects use the ashes resulting
from bagasse combustion as an additive for
ceramic material, bricks, asphalt and fertiliz-
ers34. The Brazilian Sugarcane Industry Asso-
ciation (Unica) estimates that 2025 will be the
year of the greatest expansion in this segment
in 20 years.

PROJECTS IN AGRIBUSINESS AND CHEMICAL INDUSTRY

Among the projects to boost the segment is the initiative of Louis Dreyfus Company, a
French agribusiness multinational, to build the world’s largest biogas plant, according to
information from the company, using citrus effluents, in Bebedouro®, state of Sdo Paulo.
The construction, announced in March 2025, is expected to be completed in 2026. The
sludge generated in the process can be used as organic fertilizer in more than 30,000

hectares of orchards.

Another case of decarbonization occurs in the chemical sector, with the use of biomethane
provided for in a contract between Gas Verde and Henkel. The aim is to reduce emissions
from Henkel's fleet and plants. One of the plants, in Jundiai, state of Sdo Paulo, will be
100% supplied with biomethane. The operation is scheduled to start in 2025.

SECOND GENERATION ETHANOL (2G)

This biofuel is produced from remaining stocks
of lignocellulosic materials (solid waste) from the
production of sugarcane ethanol, like bagasse
and straw. The technology makes it possible to
increase ethanol production without the need to
expand the area cultivated with sugarcane.

The Raizen group has two plants in operation
(including the largest in the world, in the Bon-
fim Bioenergy Farm, in Guariba, state of Sdo
Paulo) and plans to have 20 of them in oper-
ation by 2030. In 2025, the company received
financing of 1 billion from the National Bank
for Economic and Social Development (BNDES)
for the construction of the Andradina (state of
Sao Paulo) unit.

But the expansion of the 2G ethanol still de-
pends on technological advances to achieve
greater productivity. These efforts involve
third and fourth generation ethanol and the
search for yeast strains that are more suitable
for processing lignocellulosic biomass.

SUSTAINABLE AVIATION FUEL (SAF)

Two forces will drive the production of Sustain-
able Aviation Fuel (SAF) in the coming years.
The mandatory phase of the Carbon Offset
and Reduction Scheme for International Avia-
tion (Corsia) will begin in 2027, for the purpose
of achieving carbon neutrality by 2035 and net
zero by 2050.

In domestic aviation, also in 2027, a gradual re-
duction in emissions will begin, initially of 1%,
reaching 10% by 2037, as part of the Nation-
al Sustainable Aviation Fuel Program (ProBio-
QAV). With these two programs, Brazil alone
will demand 941 million liters of SAF in 2027
and 2.89 billion liters in 2037, in the most con-
servative estimate. The demand could reach
three times that?®.

There are 11 technological routes for SAF
production accepted by the International
Air Transport Association (IATA). The HEFA
(Hydroprocessed Esters and Fatty Acids)
routes, which are the origin of 80% of the
SAF produced in the world, and At} (Alco-
hol-to-Jet) are the most promising means of
producing SAF from, respectively, soybeans
and sugarcane, the most abundant raw ma-
terials in Brazil.

FINANCING FOR SAF

Vibra became the first company to
offer SAF in Brazil, produced from
used cooking oil (UCO). But among
the most notable efforts to begin
to explore this nascent market is
that of Acelen, which received the
first financing from BNDES for SAF
production in the amount of

R$ 257.9 million.

Acelen will implement, in Montes
Claros, state of Minas Gerais, a
research and development center
to produce SAF from macauba, a
native Brazilian plant with high
energy value. The initiative includes
family farming and the recovery of
degraded land. The complete project
is aimed at expanding the macatba
producing region to Mataripe, state
of Bahia, and create 90,000 jobs.
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Promising progress: BECCS, CCS/CCUS
applied to energy, new uses of biofuels in
large equipment and green hydrogen

BECCS (BIOENERGY CARBON CAPTURE

AND STORAGE)

Carbon capture and storage (CCS) technologies
are rapidly gaining relevance in the quest for a
global net zero scenario by 2050%” and are being
tested in various industrial sectors - the Global
CCS Institute's 2024 balance sheet lists 47 oper-
ations underway worldwide and 22 to start op-
erating in 2025, in a total of nearly 680 projects
at different stages. In bioenergy, the inclusion
of BECCS in the business model has the poten-
tial to make the sector carbon-negative.

The main route under analysis consists of fil-
tering the carbon that would be emitted during
the ethanol production and injecting it under-
ground, in previously assessed areas, which en-
sure the retention of the gas in the long term
(the system is in operation at Gevo's ethanol
plant in Richardton, in the United States).

The activity received basic regulation through
Law No. 14,993/2024, known as the Fuel of
the Future Law, but there are still gaps in the
regulation, such as access to pipelines and res-
ervoirs used to transport and store carbon?®.
The largest BECSS project in Brazil is led by FS
Bioenergia, which plans to inject carbon un-
derground from its ethanol plant in Lucas do
Rio Verde, state of Mato Grosso.

CCS/CCUS APPLIED TO ENERGY

Brazil is in a position to present exemplary case
studies of CCS to the world and, going one step
further, of carbon capture, utilization, and stor-
age (CCUS). There are at least 25 technological
routes on the global market today, according
to the Global CCS Institute, with ample room
for experimentation and cost reduction.

The most common use of captured carbon in
the world today is the injection into oil and gas
wells so as to facilitate the extraction of raw
materials sought by oil companies. Petrobras
is leading the world's largest effort in this cate-
gory, with the goal of injecting 12 million met-
ric tons of CO, into pre-salt reservoirs in 2025.
The initiative reduces the intensity of carbon
in the oil produced in Brazil without, however,
contributing to the necessary energy transi-
tion. However, the progressive spread of ex-
periences with CCS tends to multiply its bene-
ficial effects. For example:

+ CCS in industrial activities that are difficult
to mitigate, such as steel, glass, and trans-
portation: the result would be low-carbon in-
puts and services for desirable target activities
in a green economy, including equipment for
renewable energy generation and sustainable
agriculture and construction;

* CCS for the production of “blue” hydrogen
as a transition: at least 95% of global hydrogen
production capacity currently depends on fos-
sil raw materials. Carbon capture in the process
results in “blue” hydrogen, which can contrib-
ute to the spread of the fuel and the gradual
transition to the adoption of green hydrogen;

+ CCUS in different activities: as the Brazilian
Emissions Trading System (SBCE), approved in

2024, is implemented, carbon tends to gain a
clearer price in Brazil and channel resources
to mitigation efforts, including CCUS systems.
They tend to allow the re-entry of captured car-
bon into a green and circular economy. Among
the possible uses of this raw material is its com-
bination with hydrogen (preferably green) for
the production of synthetic fuels that are capa-
ble of replacing fossil fuels without the need to
adapt infrastructure and engines.

The Fuel of the Future Law was an important
first step for this activity. Other definitions are
necessary, such as business models for car-
bon transport and storage infrastructure to
be shared by companies; tax treatment that
encourages the practice; and clear monitoring
plans by the National Petroleum Agency (ANP)
and other authorities in charge.

NEW USES OF BIOFUELS IN LARGE
EQUIPMENT

A potential new factor to encourage biofu-
el production in the short term is its use in
a wider range of large equipment, includ-
ing tractors, locomotives, ships and thermal
power plants. The sea shipment sector is cur-
rently evaluating a range of renewable fuels,
including several that originate from bioin-
puts: ammonia, biodiesel, biogas, biometha-
nol, e-methanol and green hydrogen®.

The International Maritime Organization
(IMO) is expected to make progress in the dis-
cussion on Net Zero Emissions (IMO Net-Zero
Framework) in an extraordinary session to be
held in October 2025. The framework under
analysis includes carbon pricing in marine
fuels and mandatory measurement of emis-
sions intensity.
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GREEN HYDROGEN FROM BIOFUELS

In the process of producing hydrogen and con-
verting it back for use (in generating heat or
electricity) there is a large loss of energy, of
around 50%, which makes its use recommend-
able in specific circumstances. In its low-car-
bon or “green” version (produced from renew-
able energy), gas can contribute to clean up
the global energy matrix.

Among its potential energy applications is its
use as fuel in trains and trucks, in cargo trans-
portation in remote regions; in ships, in short-
haul cargo and passenger transportation; in
aircraft; and in isolated communities.

Another route under consideration would be its
use as a component, together with carbon (cap-
tured in CCS or BECCS systems), for the produc-
tion of synthetic fuels capable of replacing fossil
fuels without requiring any adaptation of infra-
structure or engines. Since the burning of syn-
thetic fuels emit greenhouse gases, the net de-
carbonizing result of this route would need to be
guaranteed throughout the production process.

The electricity matrix, which is already pre-
dominantly renewable, gives Brazil advantages
on this technological front. Estimates indicate
that Brazil could have an annual production of
200,000 to 800,000 metric tons of low-carbon
hydrogen by 2030%. Studies on the segment
include, in addition to the production routes,
analysis of the physical risk in transportation
and storage, which is higher than that posed
by fuels.

Between February 2021 and March 2025, 74
projects of green hydrogen and its by-products
were announced in Brazil, with a total electrol-
ysis capacity of 45 GW and more than US$ 68
billion in investments provided for the 2030-
2032 period, according to a mapping carried

[solutions]

out by consultant Monica Saraiva Panik, from
SAE Brasil - Society of Mobility Engineers.

The expansion of the segment depends on the
reduction of technological costs and on incentive
policies. In recentyears, there have been advanc-
esin regulations. In August 2024, Law No. 14,948-
2024 of the Low Carbon Hydrogen Development
Program (PHBC), was sanctioned, providing for
R$ 18.2 billion in tax credits until 2032 to boost
the sector, establishing the legal framework for
green hydrogen and defining guidelines for its
production, commercialization, and use in Brazil.
Since 2021, the Electric Energy Trading Chamber
(CCEE) has been studying and implementing hy-
drogen certification mechanisms, having issued
Brazil's first Hydrogen Certificates for the volun-
tary market, attesting to the renewable origin of
the energy used in production, following the Eu-
ropean standard.

Despite greater regulatory security, challenges
remain. Progress must be made on topics such
as certification of origin, definition of purity
standards, and clarity regarding the regulatory
body for the field. Specific regulations are also
essential for the infrastructure and logistics of
hydrogen, which is more flammable and easier
to escape than other fuels.

The expansion of the segment depends on the
reduction of technological costs and incentive
policies - such as the Low Carbon Hydrogen
Development Program (PHBC), which provides
for R$ 18.2 billion in tax credits by 2032 to
boost the sector.

Carbon pricing will also play a fundamental
role in this construction. In Brazil, the first
business strategies include an initial focus on
the domestic market, in particular industrial
sectors such as fertilizers and renewable fuels,
with future potential for export.

circular




[introduction]

circular economy

The necessary
redesign

Except for isolated initiatives, circularity is still an
incipient concept in Brazil. Recycling is the most
advanced pillar, even though it is the last solution in
a circular value chain. This situation may change, as
Brazil expects to complete its set of crucial policies to
leverage the model later this year

ith great potential to mitigate

the climate crisis, circular econo-

my is based on three principles:
eliminating waste and pollution, circulating
products and materials and regenerating na-
ture. The value contained in products, mate-
rials and natural resources must circulate in
production processes for as long as possible,
reducing the extraction of raw materials to
a maximum and reducing the generation of
waste as to a minimum.

Design, key to a circular economy, goes far be-
yond aesthetic or functional concepts. It is the
phase in which the lifecycle of a product is de-
fined, including environmental impact, durabili-
ty, reuse, remanufacturing and recyclability.




Brazil's Climate
and Nature Solutions

CLOSING THE CYCLE

[introduction]

THE STAGES OF THE CIRCULAR ECONOMY
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THE KEY POINTS
OF DESIGN IN
THE CIRCULAR
ECONOMY

Extending the lifecycle:

increases the durability of
products and makes repair
or upgrade easier, reducing
the need for frequent
replacement.

Ease of reuse and recycling:
considers materials that can

be more easily disassembled,
reused or recycled, avoiding loss
and the generation of waste.

Choice of materials: chooses
renewable or recyclable
materials or materials with a
lower environmental impact to
reduce the extraction of natural
resources.

Business model: rethinks
business models that
encourage reverse logistics
and conscious consumption,
such as service provision,
rental or sharing.

Waste and pollution
reduction: eliminates the
concept of “garbage” by
transforming waste into
inputs for new products.

With a structure of systemic solutions to ad-
dress global challenges, the circular economy
contrasts with the linear economic model, lim-
ited to the logic of extraction-production-con-
sumption-disposal, prevalent in the current
production and consumption system. Public
policies that are in force in Brazil and in much
of the world still subsidize growth based on
this mentality, encouraging the triple envi-
ronmental crisis that humanity faces: global
warming, pollution caused by excess waste in
the environment and the loss of biodiversity
on an unprecedented scale.

It is known that a large part of the solutions to
mitigate climate change also involve the tran-
sition to renewable energy (more on energy on
page 87). However, according to a survey by the
Ellen MacArthur Foundation, although the en-
ergy transition is crucial for countries to achieve
net zero emissions by 2050, as dictated by the
Paris Agreement (2015), a fully renewable en-
ergy system will only account for 55% of the re-
duction needed to achieve the target. The other
45% of emissions are due to the linear structure
of production and consumption of goods and

CIRCULARITY NUMBERS

food. Circular economy is therefore the other
key piece to the success of the Agreement.

A study called Completing the Picture: How the
circular economy helps tackle climate change
(2019)" estimates that the circular economy
could reduce global industrial emissions by 40%
- equivalent to 3.7 billion metric tons - by 2050
through two practices: keeping products and
components active for longer through reuse
and recycling; and eliminating waste through
designs that reduce raw material extraction.

According to the Circle Economy Foundation?,
although circular economy has reached meg-
atrend status - the volume of discussions, de-
bates and articles on the concept has almost
tripled in the past five years - global circulari-
ty is in decline. The Global Resources Outlook
20243, from the United Nations Environment
Programme (UNEP), confirms that in fact there
was a setback. The share of secondary mate-
rials (post-consumption materials, industri-
al waste, and scrap) consumed by the global
economy fell from 9.1% in 2018 to 7.2% in
2023 - a 21% drop over five years.

3xX From 9.1% 21%

more talk

ABOUT CIRCULAR ECONOMY
IN THE PAST FIVE YEARS —
THE TOPIC HAS BECOME A

MEGATREND. AND 2023.

Source: Pnuma

to 7.2%

THE SHARE OF SECONDARY
MATERIALS IN THE GLOBAL
ECONOMY BETWEEN 2018

decline

IN GLOBAL CIRCULARITY,
ACCORDING TO THE 2024
GLOBAL OVERVIEW OF
RESOURCES.
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In Brazil, except for isolated initiatives, circu-
larity is still an incipient concept. However, this
situation can improve, as the government ex-
pects to complete its set of policies needed to
leverage the model by the middle of this year.
Meanwhile, recycling continues to be the most
advanced pillar of the circular economy, even
though Brazil only transforms around 4% of dis-
carded recyclable material.

According to the System of Estimates of Green-
house Gas Emissions and Removals (SEEG), an
initiative of the Climate Observatory, the waste
sector accounted for 4% of Brazil's CO, emis-
sions in 2021. A large part of these emissions
was the result of the inadequate disposal of
material in landfills, controlled landfills, sani-
tary landfills and the environment®*. According
to data from the Brazilian Institute of Geogra-
phy and Statistics (IBGE), until 2023 landfills
were still in use in 73.8% of municipalities in
the Northern Region, 51.6% in the Northeast,
52.9% in the Mid-West, 12.1% in the Southeast
and 5.7% in the South®.

[introduction]

Common Seas, a UK organization
that sees the circular economy as
the solution to ocean pollution
caused by the inappropriate
disposal of plastic packaging,
highlights that recycling is

the last solution in a circular
value chain. The main purpose

is the durability of consumer
goods and their return to the
production chains of origin at the
end of their lifecycle. However,

in the absence of an integrated
production process with repair,
reuse and remanufacturing,
recycling will always be
preferable to disposal.

[context]

Laws and regulations must
foster the transition

In the past two years, Brazil’s regulatory distance narrowed
in relation to the other Latin American countries in the race for

economic circularity

Brazil is urgently seeking to establish its set of
circular economy policies. As a result, it seeks
to match its 16 Latin American neighbors that
started this process in 2021 by joining the Circu-
lar Economy Coalition for Latin America and the
Caribbean, a forum composed of governments,
companies and academia to promote the tran-
sition from linear economy to circular economy.

At that time, the Brazilian government ignored
the invitation from the United Nations Environ-
ment Programme (UNEP) to participate in the
initiative, and only in 2023 it agreed to join the
group of Latin American countries, including
Mexico, Colombia, Chile and Argentina. In the
past two years, Brazil's regulatory distance nar-
rowed in relation to the other Latin American
countries in the race for economic circularity.

The Bill that creates the National Circular Econ-
omy Policy (Bill No. 1,874) is currently being
processed at the National Congress. The text
addresses the circular economy as a system-
ic solution to the linear economic model and
defines the bases for all institutional develop-
ments on the topic. The Bill has already been

passed on an urgent basis at the Federal Sen-
ate and is now at the Chamber of Deputies
awaiting a vote, also on an urgent basis.

In 2024, Brazil launched the National Circular
Economy Strategy (ENEC), through presiden-
tial decree no. 12,082, indicating the directions
for defining public policies. More recently, in
February this year, the National Circular Econ-
omy Forum was launched, co-led by the Minis-
try of Development, Industry, Commerce, and
Services (MDIC) and the Ministry of the Envi-
ronment and Climate Change (MMA). This joint
body is composed of 36 representatives from
government, civil society and industry, to mon-
itor and assess the implementation of ENEC.

Brazil is also making progress in the elabo-
ration of its National Circular Economy Plan
for the next ten years (2025-2034), which will
guide the formulation of public policies by the
federal government. The Plan was open for
public consultation until March 19 this year
and received 1,627 contributions from society,
a volume that exceeded the expectations of
the MDIC and other sectors of the government.
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WHAT TO EXPECT FROM THE

[context]

NATIONAL CIRCULAR ECONOMY PLAN

Launched on May 8, 2025, the National
Circular Economy Plan is structured
around five major axes. The first provides
for regulatory improvement, with the
formulation of laws and executive orders
to accelerate and enable the transition

of the economy. A second is aimed at
fostering innovation, guiding government
agencies that work with investments in
R&D to introduce resources into initiatives
to improve, for example, the design of
materials.

In a third initiative, the Plan works with
simultaneous solutions to reduce waste
production, facilitate reverse logistics

Reinforcing a trend for Brazil to lead the ad-
vancement of this transition in Latin America,
the World Circular Economy Forum - the most
emblematic event on the topic - was held in
Sao Paulo between May 13 and 16 for the first
time in a Global South country. The Federation
of Industries of the State of Sdo Paulo (Fiesp)
hosted the meeting, conceived by the Finland's
Sitra foundation and co-organized by the Na-
tional Industry Confederation (CNI), Apex Bra-
sil and Senai.

The fact that Brazil began formulating its public
policies a bit later does not mean the topic has
been “hibernating” in recent years. A milestone
was the 2010 National Solid Waste Policy (Law
No. 12,305), which differentiated reusable and

and fight planned obsolescence. The
fourth axis is focused on the creation

of financial instruments to leverage

the transition and the fifth works on
interfederative coordination - according
to information from the Green Economy
Department, there is a coordinated effort
to close the almost two thousand landfills
that are still in operation in Brazil. The
idea is to connect municipalities to the
circular economy strategy, contributing
to selective garbage collection plans,
establishing environmental awareness
campaigns and, above all, strengthening
cooperatives of recyclable material
collectors.

recyclable waste from non-recoverable waste
and established reverse logistics with proper fi-
nal disposal. The National Institute for the Pro-
cessing of Empty Packages (Inpev), for exam-
ple, coordinates the Clean Field System (SCL),
a reverse logistics program for post-consumer
pesticide packaging. According to the SCL, 100%
of the empty containers received are properly
disposed of, with more than 95% being recycled
and only around 3% incinerated. Industry —es-
pecially multinational companies — as well as
other sectors like agriculture and energy have
also continued to seek innovations to make
their value chains more sustainable, a funda-
mental step toward implementing a circular
economy, though still at a pace below what is
ideal given the climate urgency.

STEPS OF BRAZILIAN
INDUSTRY TOWARDS THE
CIRCULAR ECONOMY

WHAT ARE THE MOST USED
PRACTICES BY COMPANIES

50%

have sustainability

26%

carry out reverse
logistics

31%

recycle

40%
reuse effluents

treated in
production

40%

develop products with
increased durability

programs 50%

have practices that
improve effectiveness

@ with environmental gains

42%
create products

that can be
recovered

42%

replace virgin
material with
recycled material

41%
develop products to minimize
consumption, loss of materials and

energy in their entire lifecycle

Source: National Industry Confederation (CNI)

According to the National Industry Confeder-
ation (CNI), several Brazilian industries have
already taken one or more steps towards the
circular economy. The survey Circular Econo-
my: barriers, opportunities and practices in the
industry® shows that six out of ten Brazilian
industries have already adopted at least one
circular economy practice. The most frequent
action is product recycling, which is present
at one third of the companies surveyed. Next
comes the use of secondary raw materials in
production processes (30%) and the develop-
ment of products with attention to durability
(29%). The survey interviewed 1,708 compa-
nies from the extractive, manufacturing and
civil construction industries between February
3 and 13, 2025.

The industry, which is central in the transition
to a circular economy, points to some obsta-
cles that prevent greater agility in the tran-
sition process, including regulatory barriers,
such as the lack of incentives for the use of
secondary resources; economic barriers, re-
lated to the need for high initial investments;
technological barriers, related to the lack of
solutions for new processes; and cultural and
educational barriers, which involve resistance
to changes and lack of knowledge about the
advantages of the circular economy.

A previous investigation by CNI, conducted
in 2024 with the industrial base in partner-
ship with the Center for Research in Circular
Economy of the University of Sdo Paulo (USP),
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found that 85% of them developed at least
one circular economy practice. This survey
interviewed 253 manufacturing and construc-
tion industries between May 17 and July 30,
2024. See in the image above how these prac-
tices are distributed.

According to CNI, the two surveys are not com-
parable, as the current survey prioritized cir-
cular economy practices with a greater degree
of maturity, in addition to a greater number of
participating companies.

The Ellen MacArthur Foundation believes that
all the current movement involving the regu-
latory system, the large events and the broad
participation of productive sectors and civil so-
ciety, represent a watershed in the economic
transition in Brazil. And the Foundation is not
the only one to see changes on the horizon.

The report How to Prepare for the Circular Econ-
omy’, released in February by the Circular
Economy Hub, the Brazilian Institute of Circu-
lar Economy, and Exchange 4 Change Brasil,

[context]

considers that, based on legislation favorable
to the transition, the circular economy will be-
come a strategic agenda for business and a
powerful tool for achieving net zero strategies
and tackling climate change.

RECYCLING, A PARTIAL SOLUTION

In Brazil, recycling has gained considerable
room within the linear economic system as a
partial solution for circularity. According to the
Brazilian Recycling Atlas, for every ten kilos of
recyclable material that enters the recycling in-
dustry, nine kilos come from the work of waste
pickers®. This practice was encouraged by public
policies, including as a form of social inclusion.

However, despite the important environmen-
tal service provided to society, the vast major-
ity of this category does not receive any type
of subsidy. Many of the approximately 800,000
Brazilian collectors live in a situation of insecu-
rity or social vulnerability, due to the low value
of scrap. The main flag of the National Move-
ment of Recyclable Material Collectors is the
payment for services rendered. However, the

In the past few months, three state initiatives for the payment for
urban environmental services emerged, in Minas Gerais, Ceara

and Bahia. At the end 2024, the government of the State of Ceara
implemented the Waste Picker Assistance Program (PAC), through
which it provides a monthly financial compensation corresponding
to V4 (one fourth) of the minimum salary to more than 3,600 waste
pickers, upon proof of a minimum monthly production of 500 kilos

of recyclable material®.

National Solid Waste Policy (No. 12,305/2010)
is vague on this matter. It only requires com-
panies to encourage the work of recycling co-
operatives.

At the same time, the state of Minas Gerais
started to make a transfer, on a quarterly ba-
Sis, to 72 waste-picker associations and coop-
eratives linked to the program and expects to
help 1,421 waste pickers from all regions of
the state’. In Bahia, the government recently
sent a bill to the State Legislature that creates
the State Policy for the Payment for Environ-
mental Services.

Strengthening the circularity of the economy
can also bring more stability to recycling in-
dustries, which face market volatility, in par-
ticular in the plastics sector. The cost of re-
cycled plastic is higher than that of the virgin
product, since it involves a complex collec-
tion, transportation and processing process.
New policies for circular economy promise
to review the taxation of the recycled mate-
rial, that is, double taxation, since every dis-

carded product has already been taxed at its
origin.

EXTENDED RESPONSIBILITY

Common Seas advocates that reverse logistics
involved in the circularity process should be
subsidized, not by the government, but by man-
ufacturing companies, as is already the case in
European Union countries. This is the so-called
Extended Producer Responsibility (EPR) law,
according to which European production sec-
tors must sponsor effective processes and in-
frastructure for collecting, sorting and recycling
waste generated by their respective activities.

The European Community's regulatory frame-
work is also imposing guidelines to promote
the right to repair electric and electronic prod-
ucts. If Brazil were to implement a policy in
this regard, it would have to overcome the
barriers that make it more worthwhile to pur-
chase a new product than to repair an old one:
planned obsolescence, the high cost of spare
parts and labor, and the poor training of tech-
nical support.
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Technical
and biological
CYCleS According to the Ellen MacArthur Foundation, the

flows of materials used in industry are divided into two
cycles - the cycle of finite materials, called the techni-
cal cycle, and the cycle of biological materials, called
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IS BIOPLASTIC A SOLUTION?
Plastic is a fossil-based product considered a
major polluting villain of soil and oceans. Re-

search on large-scale production of bioplastics The circular economy the biomaterials cycle. The circular economy presents
of diverse plant origin, which promises to be a bl . emblematic examples in the technical cycle, although
circularity solution for many companies, is ad- presents emblematic few in number. Meanwhile, in the biomaterials cycle,

vanced. But from the point of view of its com- examples in the technical the countries in the Global South, with much to teach

postability, not so much. Bioplastic, although it . and innovate in the field of bioeconomy, can become
is plant-based, does not decompose easily in CYCIe’ although few in the epicenter of circular economy innovation to inspire
natural environments - in general, it requires number. and teach the world and transform their value chains.

controlled high temperatures, ventilation and
humidity.

THE FLOWS OF MATERIALS IN THE INDUSTRIAL CHAIN
HOW DO THE BIOLOGICAL AND TECHNICAL CYCLES RELATE

RENEWABLES FLOW @ % STOCK
MANAGEMENT ©0—© MANAGEMENT

RENEWABLES FINITE MATERIALS

N \
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PRODUCT MANUFACTURER

However, even though it is not compostable,
it has positive impacts on the climate, by re-
ducing the use of fossil raw materials, by using
organic waste and by creating jobs and gener-
ating income for rural and extractive commu-
nities. However, in the context of the circular
economy, the contribution of bioplastics ends
there. In other words, if it is not compostable,
the product is no different from conventional

plastics in the post-consumer stage and, when There is no definitive solution

mixed with fossil-based plastics, it can com- . . . .
promise recycling, since there is no way to tell for the CerUlarlty of blOplaSthS

FARMING/COLLECTION®

REGENERATION

REFURBISH/

them apart. yet, but when it comes, it will be o SE — l
, much celebrated, mainly because @ e ,

Research to make them compostable in the . L. J«_‘

environment is in progress. The same occurs 1t could eliminate once and for BioGAS CASCADES

with fossil-based plastics that receive additives all the major villain among the o ||‘|‘||W/\ Q MA.NTA.N/FROLONG

to accelerate their decomposition by micro- . . DIGESTION 7\

organisms, the so-called biodegradable ones. polymers, the flexible plastic. I\ CONSENER PSE %

Without well-managed degradation in a con-  With a very low recycling rate et S T

trolled environment, biodegradable plastics . i adbad

can quickly transform into rﬁicroplastigs, cre- it is the one that pOHUteS the  tinting ok fshing MIN\I{;ISE SYSTERATIC LEAKAGE AND

ating an even bigger environmental problem. environment the most™. “Can take both post-harvest and post-consumer waste as an input NEGATIVE EXTERNALITIES

Source: Ellen MacArthur Foundation
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The universal bottle

In the technical cycle, Latin America has
the world's best example of packaging
reuse, perhaps the only with proven
gains in scale, which is the universal PET
bottle developed by Coca-Cola in Brazil.
This reuse system currently covers
more than a third of the company’s
portfolio in Latin America and has

a progressive impact on reducing
emissions. The more the reuse system
progress, the more Coca-Cola is able

to reduce its emissions and drastically
reduce the generation of waste and
pollution.

An innovation of such scope was only
possible because there was a Brazilian
design project that created a universal
bottle to be able to scale up the
different products in the company’s
portfolio. If before there was a bottle
design for each soft drink, a universal
bottle that was the same for all
products was defined. Thus, a logistics
and a business model were then
created, with benefits for the consumer
as well, who, when returning the bottle
to the point of sale, pays only for the
liquid when purchasing a new product.
The universal bottle can be reused 25
times before being recycled.

[solutions]

This is a highly scalable case that is
gaining share of Coca-Cola’s portfolio.
The environmental benefits are clear
and grow as it gains scale. From

a business standpoint, it is also

positive because, despite the high

cost of operations, higher than in the
conventional model, the company
builds customer loyalty by reducing the
price of the beverage. It is an important
model for explaining how to scale a
practice within the technical cycle,
always bearing in mind that, without the
redesign of the bottle, the project would
not exist.
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SCALABLE CASE STUDIES IN THE ELECTRONIC PRODUCTS INDUSTRY

There are scalable case studies, particularly in
the electronic products industry, but which are
less fundamental than Coca-Cola’s because the
design choices do not yet enable a more lasting
circulation of materials. In the electronic prod-
ucts industry, it is common for design decisions
to happen in one company, whereas the pro-
duction is carried out at another company, and
in these cases, establishing partnerships can be
essential to create feedback on feasibility to in-
crease circularity.

HP Brazil and Sinctronics Innovation Center,

a provider of recycling solutions for the IT in-
dustry, established a partnership for a robust
reverse logistics scheme to recover end-of-use

electronic equipment and create value. Sinc-
tronics has a system for tracking the lifecycle of
its customers' electronic products. End-of-life
products are collected and taken to the Sus-
tainable Technology Innovation Center.

There, these products are recycled, but not in

a downgrade system - when the material loses
quality or usefulness in relation to its original
state. The recycling technique applied maintains
a high standard of quality of the material that can
be reinserted into the production chain of origin,
helping companies get closer to zero emissions
targets. Sinctronics is able to reincorporate 97%
of the collected materials and components, with
a cost reduction of around 30% for HP'2.

REINSERTING WASTE INTO THE PRODUCTION CHAIN

At Dexco - a Brazilian multinational company
that operates in several industries, such as in-
dustrialized wood panels, coatings, bathroom
fixtures and fittings - the most mature initia-
tives aimed at the circular economy are related
to the reuse of waste. The Matéria line, from the
Castelatto brand, is a unique architectonic con-
crete coating developed based on circular econ-
omy principles. Its unique feature is the use of
ceramic waste (called “pitcher”) arising from the
production of bathroom fixtures of the Deca
brand, also owned by Dexco. More than 70% of
the product's composition is made with reused
materials, including parts with aesthetic defects
that would otherwise be discarded. This reuse
avoids sending waste to landfills and replaces
traditional inputs, such as sand and stone, re-
ducing the extraction of natural resources.

In the Wood division, the main raw material

comes from forest plantations for the produc-
tion of panels and generation of energy through
biomass. The waste generated in the initial
processing of wood (chopping and shredding) is
used as biomass, whereas the waste generated
in the manufacturing processes of MDP and
MDF panels is reused for packaging, partitions
or as an additional source of energy. In the Agu-
dos, state of Sdo Paulo, and Uberaba, state of
Minas Gerais, units, the sludge from the Effluent
Treatment Plant and the ash from the boilers
are processed in internal composting plants and
used as organic fertilizer in the forests.

In the packaging industry, Dexco also implements
a compensation program for products that reach
the end user through the acquisition of recycling
credits - certificates issued by recycling coopera-
tives, which collect and dispose of waste equiva-
lent to the volume of packaging sold.
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BIOLOGICAL CYCLE, A WORLD TO EXPLORE
In the biological cycle, there is a world that is
still little explored for the development of the
circular economy. On the one hand, there is
the emergence and advancement of circular
economy policies and, on the other hand, the
same thing is happening in the bioeconomy.
Although these two sectors do not yet com-
municate with each other, the Ellen MacArthur
Foundation sees this as a great opportunity for
countries in the Global South to pay attention
to these connections, not only because they
are two “hot” areas in terms of public policies
under construction, but because there are im-
mense possibilities.

In the planted-forest sector, Brazil has exam-
ples of companies that are concerned with the
elimination of pollution residues and the re-
generation of nature. Suzano Papel e Celulose
and Klabin apply regenerative and non-toxic
methods in the production of eucalyptus for
the generation of cellulose pulp and paper
(learn more about forests on page 124).

Itisimportantto monitor how regenerative and
compostable bioinputs circulate within subse-
quent chains, whether paper in the packaging
sector, or cotton in the fashion design sector.
The idea of the regenerative and non-toxic for-
mat is based on a return to nature to restore
the soil's natural capital. Circularity is “broken”
when, for example, chemical additives such as
dyes and pigments are applied on these ma-
terials.

Other examples of a circular economy with a
biological cycle come from the Connect the
Dots (LoP) project, an initiative created to pro-
mote the sustainable development of a rural

[solutions]

REGENERATIVE COTTON FOR
THE FASHION INDUSTRY

Brazil is the largest exporter of
regenerative cotton with the BCI

seal, which meets the sustainability
standards of the Better Cotton
Initiative. More than 40% of the
regenerative cotton used worldwide
comes from Brazil, according to the
Ellen MacArthur Foundation (more on
regenerative agriculture on page 37). A
large part of this cotton is intended
for the global fashion industry, whose
reputation was strongly shaken in
2021 - at the time, images showing
the “dump” of clothes discarded in the
Atacama Desert, in Chile, circulated
on the Internet and shocked the
world™. Now the industry is trying to
reposition its image.

area in the extreme south of the city of Sao
Paulo, which became an important exam-
ple of circular economy. The LoP supports
around 160 local farmers in the transition to
regenerative agricultural practices and the
result is a local production of high-quality
food that restores the soil's health, promotes
biodiversity, helps fight climate change and
eliminates or reduces the use of synthetic
fertilizers and pesticides™.

The administrative office of the City of Sao
Paulo buys the production from these farm-
ers to offer healthy food to people in situa-
tion of social vulnerability. The strategy of the
program, sponsored by Bloomberg Philan-
thropies, is to connect the dots, establishing
a value chain between farmers, suppliers,
entrepreneurs, self-employed professionals,
consumers and citizens in favor of the en-
vironment, citizenship and sustainable eco-

Biodiversity
supply chain

Natura, one of the world’s
largest cosmetics compa-
nies, is included among
the relevant case stud-
ies selected by the Ellen
MacArthur Foundation, in
particular for its results
related to the third prin-
ciple of the circular econ-
omy, the regeneration of
nature'. To manufacture
a line of products, includ-
ing soaps, lotions and
shampoos, whose inputs
come from the rich Ama-
zon biodiversity, Natura

nomic development.

helps to conserve more
than two million hectares
of rainforest, with the tar-
get of increasing this area
to three million hectares
by 2030.

Natura's supply chain
includes 44 types of
biodiversity assets
(plant-derived ingredi-
ents) and involves more
than 10,000 families in
51 supplier communi-
ties - 87% in the Ama-
zon region. In 2023, the

company also reached
the mark of 86.2% re-
cyclable, reusable and
compostable packaging,
and incorporated at least
50% recycled material
into its plastic packaging
and prioritized the biode-
gradability of formulas,
reaching a minimum of
95% of this characteristic
in its products, according
to the Natura &Co 2023
Integrated Report.
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EXAMPLES OF A CIRCULAR ECONOMY IN THE AGRIBUSINESS

The farm of the Kompier
Group, located in Montividiu,
state of Goias, is considered a
model in circular regenerative
agriculture. Biomass resulting
from maize and soybean
production is fermented to
produce bioinputs, which are
returned to the field. Part

of the grain production is
transformed into feed, which
goes to the production of
milk. The cows are raised in
the compost barn system,

in sheds that offer more
comfort and increase milk
productivity, both through
ventilation and by covering
the floor, which is formed

by a layer of organic
material. By changing the
lining, also called bedding,
organic fertilizer is produced
that is returned to the

crops, reducing the use of
agrochemicals'®. Manure

is used in a biomethane
structure that generates
biogas. This, in turn, is used
as energy in the farm, closing
the cycle.

Also in the field of circular
economy, there is the
example of Tupy, a foundry
that has three bioplant
projects - which collect and
treat the waste generated
in operations, stopping
methane emissions, in

addition to generating
direct and indirect jobs.
According to the company,
the emissions avoided in its
three bioplants (Primato,
Seara and Granja Rancho da
Lua) total around 165,000
metric tons of carbon-dioxide
equivalent (tCO,e) per year,
with a direct impact on

the emissions inventory of
partner companies.

Through a partnership

with Primato agricultural
cooperative in Ouro Verde do
Oeste, state of Parana, this
bioplant comprises a herd of
approximately 65,000 pigs
and serves 27 cooperative
members, including the
partner’'s own farm. The
project is estimated to
produce more than 10,000
metric tons of organomineral
fertilizers a year with a
formulation that is suitable
for the region’s crops.

In 2024, Tupy entered into

a partnership with Seara

for a bioplant designed to
manufacture organomineral
fertilizer, biomethane and
carbon dioxide from pig

and poultry farming waste.
Located in the municipality of
Seara, state of Santa Catarina,
the project will comprise

a herd of approximately

200,000 pigs and 1.7 million
broilers.

Meanwhile, through a
bioplant, Granja Rancho da
Lua, in Divinopolis, state of
Minas Gerais, will process the
waste from around 500,000
laying hens to generate
electricity in the property. The
partnership also includes the
production and sale to third
parties of organomineral
fertilizer obtained from the
process, with an annual
capacity of approximately
25,000 metric tons"’.

Another example is the pig-
farming company Nutribras, a
group from the state of Mato
Grosso that slaughters 3,000
pigs per day and is a pioneer
in the production of biogas,
according to information
from the company. The
cycle works like this: the
animals slaughtered in the
slaughterhouse produce
effluents that are treated

in biodigesters, producing
biofertilizers and biogas.

The biofertilizers fertilize the
soybean and maize crops,
which, in turn, generate feed
grains to feed the animals on
the farms. Meanwhile, the
biogas generates renewable
energy for the farms and the
processing industry’.

THE SOCIAL FACE OF RECYCLING

Waste pickers are co-responsible for Brazil's
world leading position in aluminum can re-
cycling. According to Recicla Latas, Brazil re-
cycled more than 390,000 metric tons of alu-
minum for beverages in 2022, reaching 100%
of all cans produced in the period™. By rein-
troducing the cans into the production chain,
the industry reduces the extraction of bauxite
from the environment and the energy con-
sumption related to the smelting of materials.
With recycling, it consumes up to 95% less
energy than when extracting and processing
the ore. Every kilogram of recycled aluminum
saves five kilograms of bauxite.

Another highlight is the Plastic Hub, the largest
plastics-management plant in Latin America,
opened in late 2024 by the National Associa-
tion of Recyclable Material Collectors (Ancat), as
a result of a partnership with Coca-Cola Femsa
Brasil and the Banco do Brasil Foundation. In an
area of 1,250 sg. m, in Mogi das Cruzes, state of
Sao Paulo, the goal of the facility is to optimize
the sorting and sale of recyclable plastics.

The unit expects to reach a monthly produc-
tion of 200 metric tons of plastics - the result
of the work of 80 collectors, who will have
access to better working conditions and in-
come?’. Ancat intends to scale the Plastic Hub
project to other regions of Brazil. The partners
of this first facility are assessing the expansion
of the program to Belo Horizonte and Brasilia.

The Citizenship Hub is another project of An-
cat, this one of a social nature, carried out in
partnership with the Heineken Institute. The
project operates with a mobile, itinerant unit
that travels around neighborhoods in the city
and has a team made up of psychologists, so-
cial workers, nurses, nutritionists, public poli-
cy advisors and other professionals.

The idea is to provide waste pickers with ser-
vices that will empower them as citizens. When
they sign up, independent waste pickers receive
a Waste Picker Kit, which includes a safety vest,
a cap, a pair of gloves, a bag, and a plastic bottle.
With almost two years of experience in Sdo Pau-
lo and 1,300 independent (with no ties to coop-
eratives) waste pickers registered, a new version
of the hub will be launched still in 2025 in Salva-
dor, with support from Tetra Pak?'.

The Federation of Industries of the State of
Sao Paulo (Fiesp) and the CNI launched a pub-
lic call in 2024 to identify exemplary case stud-
ies of circular economy in Brazil and in seven
countries in Latin America and the Caribbean.
The investigation resulted in the e-book Circu-
lar Economy in the Industry - Best Practices,
which describes 49 case studies, out of a total
of 204 selected?.

Launched in May 2025, during the World
Circular Economy Forum, in Sao Paulo, the
e-book was curated by independent experts
who evaluated the projects based on criteria
such as impact, innovation, scalability and en-
vironmental relevance.
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Adriano Scarpa
Ibd

Alan Batista
Symbiosis

André Guimaraes
Amazon Environmental Research
Institute (Ipam)

André Nassar
Brazilian Association of Vegetable Oil
Industries (Abiove)

Andrea Azevedo
Emergent

Beatriz Luz
Exchange 4 Change Brasil and Hub
de Economia Circular Brasil

Bertholdino Apoldnio Junior
Coruripe Power Plant

Beto Mesquita
Cl Brasil

Bruno Igel
Wise Pldsticos

Bruno Mariani
Symbiosis

Carlos Eduardo Cerri

Higher School of Agriculture Luiz de
Queiroz of the University of SGo Paulo
(Esalq-USP)

Clarissa Lins
Catavento Consulting

Clévis Borges
Wildlife Research Society (SPVS)

Davi Bomtempo

Superintendence of the Environment
and Sustainability of the National
Industry Confederation (CNI)

Dilma Pimentel
Integrated Management Consulting

Eduardo Maré de Mattos
Geoplant

Elbia Gannoum
Brazilian Wind Power Association
(ABEEdlica)

Elson Fernandes
FSC Brazil

Erasmo Battistella
Be8

Fabio Sakamoto
Biomas

Fabricio Soler
Professor and lawyer specializing in
Environmental Law

Francisco Razzolini
Klabin

Gustavo Mockaitis
PhD. Program in Bioenergy Unicamp/
Unesp / USP

Isabela Morbach
CCS Brasil Association

Joao Adrien
Brazilian Coalition on Climate,
Forests and Agriculture

José Carlos Pedreira

de Freitas

Hecta - Corporate Development in
the Agribusiness

José Luiz Tejon Megido
Biomarketing

José Otavio Brito
Institute of Forestry Research and
Studies (Ipef)

Juliano Bonacin
Chemistry Institute of the University
of Campinas (Unicamp)

Leontino Balbo Jr.
Usina Séo Francisco

Lucas Ramalho Maciel

Green Economy Department of the
Ministry of Development, Industry,
Commerce and Services (MDIC)

Luisa Santiago
Ellen MacArthur Foundation

Manoel Serrao
Funbio

Marcello Brito
Dom Cabral Foundation

Marcelo Boechat Morandi
Embrapa
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Marcelo Ferronato
Alliance for the Restoration
of the Amazon

Marcos Da-Ré
Certi Foundation

Marcos Jank
Insper Agro Global

Mariana Oliveira
WRI Brasil

Mariana Reis Barrella
Tutiplast

Mariano Cenamo
Idesam

Michel Santos
WWE-Brazil

Miguel Calmon
Brazilian Coalition on Climate,
Forests and Agriculture

Mirela Sandrini
World Resources Institute (WRI)

Monica Saraiva Panik
SAE Brasil

Nathalia Weber
CCS Brasil Association

Natalie Unterstell
Talanoa Institute

Patricia Ellen
Aya Earth Partners and Systemiq
Latam

Pedro de Camargo Neto
BR Foods

Regiane Borsato
Life Institute

Renan Pantoja
Imaflora

Renata Gatti
Ministry of Environment and
Climate Change (MMA)

Renato Ximenes
Nativas Brasil

Ricardo Abramovay
Institute of Advanced Studies (IEA/
USP)

Ricardo Rodrigues

Higher School of Agriculture Luiz de
Queiroz of the University of SGo Paulo
(Esalg-USP)

Roberto Silva Waack
Arapyad Institute

Rodrigo Ciriello
Nativas Brasil

Rodrigo Lima
Agroicone

Rodrigo Sauaia
Brazilian Association of Photovoltaic
Solar Power (Absolar)

Rubens Benini
TNC

Severino Junior
International Alliance of Waste
Pickers

Suzana Kahn Ribeiro

Alberto Luiz Coimbra Institute of
Postgraduate Studies and Research in
Engineering (Coppe-UFR))

Tayane Carvalho
Imaflora

Thais Vojvodic
Common Seas

Thiago Picolo
re.green

Valmir Ortega
Belterra
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