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| NATIONAL CIRCUMSTANCES AND
INSTITUTIONAL ARRANGEMENTS

1.1 NATIONAL CIRCUMSTANCES
1.1.1 Country Profile

Brazil is a developing country endowed with extensive land and sea areas. With a population of
approximately 203 million inhabitants and a territory of 8,510,417.771 km?, the country has undergone
intense urbanization over the past 50 years and 87% of its population currently lives in urban areas.

Population and urban growth brought the challenge of striking a balance between economic
development, environmental conservation, and social inclusion. To this end, Brazil has stepped up
its efforts towards sustainable development and, due to investments in research and innovation,
has succeeded in increasing its industrial and agricultural production in line with environmental
responsibility and with the fight against poverty, which are the pillars of sustainable development.
Investment in agricultural production has enabled Brazil to transform itself from a food-importing
country with serious food insecurity in the 1970s to the world’s second largest food exporter, an
important guarantor of the planet's food security.

Brazil is a world reference in sustainable agriculture, using an integrated approach to the landscape
as a premise, adopting sustainable practices in areas suitable for agriculture and encouraging
the environmental regularization of rural properties. The Brazilian Forest Code is one of the most
advanced environmental laws in the world. As a general rule, the law stipulates that at least 80% of
the area of rural properties in the Amazon must be allocated for the conservation and sustainable
use of natural resources. In the Cerrado, this amounts to 35%, and in the other biomes, it is 20%.

The Brazilian agribusiness sector contributed approximately 24% to the country’s total GDP in 2023,
accounting for more than 40% of total exports (CEPEA - Center for Advanced Studies in Applied
Economics [Centro de Estudos Avancados em Economia Aplicada)/CNA - Brazilian Confederation
of Agriculture and Livestock [Confedera¢do da Agricultura e Pecuaria do Brasil], 2024a). The sector
accounts for 27% of all existing jobs in Brazil, i.e., 28 million workers (CEPEA/CNA, 2024b).

By fostering research and technological development for a sustainable tropical agriculture, the Country’s
strategies have boosted yields per hectare on a par with economic and demographic growth. The
adoption of these technologies by rural producers has allowed a steadier supply of food throughout
the year, thus ensuring more stable prices for consumers, in addition to higher quality food.

Brazilian industry is also a fundamental pillar of the national economy and contributed with 25.5%
of the country’s GDP in 2023. Covering a wide range of segments, from manufacturing to advanced
technology, its share of the trade balance is the most significant among all economic sectors, reaching
66.6% through the export of goods and services. From a global point of view, Brazil accounts for 1.5%
of the world's industrial production. In 2022, the industry sector share of formal employment was
21.2% (CNI - National Industry Confederation [Confederacdo Nacional da IndUstria], 2024).

With regard to the Brazilian energy matrix, the high use of renewable sources stands out, being well
above the global average. In terms of the composition of the energy matrix, comparing 2019 to 2023,
there has been an increase in the share of renewable sources, from 46.1% in 2019 to 49.1% in 2023.
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The share of renewable sources in the total supply of electricity in the Brazilian matrix reached 89.2%
in 2023. Hydroelectric generation, including imported electricity, accounted for 61%. Wind generation
grew by 17.4% compared to 2022, consolidating its leadership among wind, biomass, nuclear and
solar photovoltaic sources, with 13.2%. Regarding electricity generation, in 2023, the biggest increase
was in the solar photovoltaic source, with 68.1% growth compared to 2022 (with a 7% share), coming
close to biomass generation (8% in 2023) (EPE - Energy Research Office (Empresa de Pesquisa
Energética), 2024a).

With regard to bioenergy, in recentyears products derived from sugar cane have stood out, accounting
for 16.9% of the share of sources in Brazil's domestic energy supply in 2023. In the transport sector,
ethanol and biodiesel have increased their share. In 2023, ethanol production stood at 32.1 million
m3, an increase of 5.4% compared to 2022. Biodiesel production in 2023 increased 19.9% compared
to 2022. The mandatory percentage of biodiesel blended into diesel was increased to 12% (in volume)
from April 2023 (EPE, 2024a).

The country has also made progress in terms of national development priorities. There has been
gradual improvement in the indicators of access to healthcare, basic sanitation, the fight against
hunger, poverty and income inequality. This improvement is also due to better living conditions
and household income as a result of the effective implementation of social programs. In order
to make this a sustained improvement, however, the government is working towards bolstering
the production sector and, as a result, creating more jobs and boosting living standards, with an
emphasis on improving urban environmental conditions, with an increase in basic sanitation and
proper treatment of solid waste.

TABLE 1.1. RELEVANT INFORMATION ABOUT BRAZIL'

Parameter Characteristics

Total area of 8,510,417.771 km?; divided in five political-administrative regions - North, Northeast,
Central West, South and Southeast; composed of 26 states and the Federal District.

Population 203,080,756 inhabitants (in 2022).

Five climatic regions: Equatorial (North), Tropical (most of the territory - 81.4%), Semi-arid
(Northeast), Tropical of Altitude (Southeast), and Subtropical (South).

Six biomes? Amazon (49.5%), Cerrado (23.3%), Atlantic Forest (13%), Caatinga (10.1%), Pantanal
(1.8%), and Pampa (2.3%).

Terrestrial conservation units make up 18.5% of the Brazilian continental area (1,579,417.53 km?),
while marine conservation units cover an area of 961,248.01 km?, protecting 26.3% of this biome,
in a total of 2,945 Conservation Units at the three administrative levels. With regard to Indigenous
Lands, they make up 13.8% of the national territory, in a total of 631 territories.

The country has approximately 12% of the planet's surface fresh water. Twelve river basins
provide abundant water resources; however, they are unevenly distributed throughout the

Territory

Climate

Biodiversity

Protected Areas

Water resources territory. Currently, the main use of water in the country, in terms of the quantity used, is
irrigation, with more than 900 m3/s (ANA - National Water Agency (Agéncia Nacional de Aguas),
2019).
The percentage of renewable sources in the Brazilian Energy Matrix in 2023 was 49.1%, which is
Energy matrix significantly higher than the world average (~15%). In the electricity matrix, renewable sources

accounted for 89.2% of domestic electricity supply in 2023.

1 Data from the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatistica) (available at: www.ibge.gov.
br) and EPE (2024); National Register of Conservation Units: https://cnuc.mma.gov.br/powerbi; Official data from FUNAI - National Indian
Foundation (Fundag¢do Nacional do Indio): https://www.gov.br/funai/pt-br/atuacao/terras-indigenas/geoprocessamento-e-mapas.

2 ABiome is defined as a collection of life (plant and animal life) constituted by the grouping of contiguous vegetation types identifiable on a
regional scale, with similar geoclimatic conditions and a shared history of changes, which results in a unique biological diversity. (IBGE, 2004).
Biome distribution data available at: https://biblioteca.ibge.gov.br/visualizacao/livros/liv101676.pdf.
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TABLE 1.2. BRAZIL'S SOCIO-ECONOMIC INDICATORS

Socio-economic indicators?

GDP (trillion BRL, current values) 4.8 5.8 6.3 7 7.6 9.9
GDP Agriculture at current prices (%GDP) 4.9 5.03 5.66 5.15 6.59 6.65
GDP Industry at current prices (%GDP) 26.03 23.79 2123 2185 2251 26.33
GDP Services at current prices (%GDP) 69.07 71.18 73.11 73 70.9 67.02
GDP per capita (thousand BRL) 24.7 29.1 31.1 34.4 37.3 49.6
GDP per capita (thousand USD) 12.6 12.3 8.9 9.4 7.2 9.6
HDI* 0.732  0.753 0.753 0.762  0.758 0.760
Gini Index® 0.54 0.526 0.537 0.545 0.524 0.518
Life expectancy at birth (years) [SDG 3] 74.48 75.11 75.68 76.22 76.21 75.5
Infant mortality rate (per 1,000 births) [SDG 3.2] 17.3 16.3 16.4 15.2 14 15.5
National poverty rate® 34.7 30.8 33.7 B3 31 31.6
International poverty rate’ 6.6 52 6.7 7.4 6 5.9

Source: References for this table are provided in the footnote.

1.1.2 Policy Dimensions

The Brazilian Government has developed a set of regulatory frameworks and management
instruments aimed at implementing the United Nations Framework Convention on Climate Change
(UNFCCC) in the country. These instruments remain in force, and some have been improved since
The Fourth Biennial Update Report (BUR4).

Firstly, the main instrument is the National Policy on Climate Change (PNMC, Politica Nacional sobre
Mudanca do Clima), enacted through Law No. 12,187, of December 29, 20098, which established the
legal framework for fighting climate change in Brazil until 2020. It formalized a voluntary national
commitment to the Nationally Appropriate Mitigation Actions (NAMAs) presented at the Copenhagen
Conference (COP-15). Its main characteristics and components are shown in Table 1.3.

3 Ipea - Institute of Applied Economic Research (Instituto de Pesquisa Econémica Aplicada), 2024. Available at: http://www.ipeadata.gov.br/
Default.aspx.

4 PNUD, 2024. Human development summary. Available at: https://hdr.undp.org/data-center/specific-country-data#/countries/BRA.

5 It measures the degree of inequality in the distribution of individuals according to per capita household income. Its value is 0 when there is
no inequality (the per capita household income of all individuals is the same) and tends to 1 as inequality increases.

6  Proportion of the population living below the national poverty line. National poverty line (for monitoring the Sustainable Development Goals
- SDGs/IBGE) of USD 5.50 a day, converted at purchasing power parity (PPP-2011) of BRL 1.66 per dollar.

7  Proportion of the population living below the international poverty line. Line of USD 1.90 per day, converted at purchasing power parity
(PPP-2011) of BRL 1.66 per dollar.

8 Available at: www.planalto.gov.br/ccivil_03/_Ato2007-2010/2009/Lei/L12187.htm.
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TABLE 1.3. MAIN ELEMENTS OF THE NATIONAL POLICY ON CLIMATE CHANGE
(PNMC)

Legal Framework Law No. 12,187/2009.

To promote sustainable development while protecting the climate system; to reduce greenhouse
gas emissions from different sources, as well as strengthening removals of these gases by sinks;
to implement measures to adapt to climate change; to preserve, conserve and recover natural

Goals resources; to consolidate and expand legally protected areas; and to foster the development of
a Brazilian Emissions Reduction Market. The objectives of the National Policy on Climate Change
must be in line with sustainable development in order to pursue economic growth, eradication
of poverty, and reduction of social inequalities.

National Voluntary Expected reduction of greenhouse gas emissions ranging from 36.1% to 38.9% expected for
Commitment 2020 (BAU - Business As Usual).

The instruments provided for in the PNMC include the National Plan on Climate Change; the
National Climate Change Fund; the Action Plans for the Prevention and Control of Deforestation
in the biomes; as well as Brazil's National Communication to the UNFCCC. In addition, policy
instruments include the use of fiscal and tax measures, credit and funding lines, research lines
by funding agencies, and financial and economic measures relating to climate change mitigation
and adaptation, among others.

Instruments

Decree No. 7,390/2010, which sets forth the expected emissions for 2020, and the National

SETECLT Voluntary Sector-Specific Commitment - revoked by Decree No. 9,578/2018.

Institutional instruments at government level include the Interministerial Committee on Climate
Change (CIM) and the Commission for the Coordination of Meteorological, Climatological and
Hydrological Activities (CMCH, Comissao de Coordenagdo das Atividades de Meteorologia,
Climatologia e Hidrologia). The current governance of the CIM is provided for by Decree No.
Governance and 12,040, of June 05, 2024, which establishes, among others, its duties and composition. In
institutional addition to the 23 ministries, representatives appointed by the Social Participation Chamber,
arrangements one of whom is the Executive Coordinator of the Brazilian Forum on Climate Change - FBMC
(Férum Brasileiro de Mudanca do Clima), and representatives appointed by the Interfederative
Coordination Chamber and by the Scientific Advisory Chamber are members of the CIM without
voting rights. One of the representatives of the Scientific Advisory Chamber is the Scientific
Coordinator of the Brazilian Research Network on Global Climate Change (Rede Clima).

The Interministerial Committee on Climate Change (CIM),° the country’s main permanent climate
governance body, is working on revising the PNMC, a process that began in 2023, with the aim of
addressing its objectives, principles, guidelines and institutional instruments, as well as promoting a
low greenhouse gas emission economy.

The NAMAs and the PNMC actions are the main object of the BURs so far. As the period for the
implementation of the NAMAs draws to a close, it is important to analyze its contributions, challenges
and lessons learned. The NAMAs have played a central role in Brazil's trajectory to integrate climate
action into its sustainable development agenda. In particular, the lessons learned were decisive for
the formulation of the Nationally Determined Contributions (NDCs) submitted by the country under
the Paris Agreement. The Brazilian NDC incorporated the principles and objectives of the NAMAs in
a more robust way, consolidating long-term commitments. In the latest update of Brazil's first NDC,
the country committed to an emissions threshold of 1.32 Gt CO, eq and 1.20 GtCO, eq (GWP-AR5) in
2025 and 2030, respectively, considering all sectors of the economy. This corresponds to a reduction
of 48.4% and 53.1%, respectively, compared to national GHG emissions in 2005. More information
will be presented in Chapter 3.

9 Decree No. 12,040, dated June 05, 2024.
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1.2 INSTITUTIONAL ARRANGEMENTS

In order to prepare Brazil's National Communications (NC) on a permanent basis, the General
Coordination of Climate Science and Sustainability (CGCL, Coordenac¢do-Geral de Ciéncia do Clima
e Sustentabilidade) of the Ministry of Science, Technology and Innovation (MCTI, Ministério da
Ciéncia, Tecnologia e Inovac¢do) coordinates the project, whose main objective is to help the country's
government prepare the transparency reports to the UNFCCC. Therefore, the CGCL is responsible
for preparing Brazil's National Communications, Biennial Update Reports and Biennial Transparency
Reports.

The National Communications projects were financed with international resources from the Global
Environment Facility (GEF), with the support of the United Nations Development Programme (UNDP),
through its role as the implementing agency, and with the agreement of the Brazilian Cooperation
Agency (ABC, Agéncia Brasileira de Cooperacao).

The preparation of these reports brings together the contribution of hundreds of national experts
linked to several public and private institutions, such as universities, research institutes and bodies,
companies and associations that contribute directly to making data available and developing analyses.
In addition to these, other institutions were indirectly involved in the work, through the provision
of official national data made available on public platforms. Above all, there is relevant academic
engagement from the Brazilian Research Network on Global Climate Change (Rede CLIMA), in
partnership with other researchers associated with various research groups, with which institutional
partnerships are established to update and/or improve relevant methodologies, particularly related
to the National Inventory Report of GHG Emissions. Progress in the presentation and detailing of
information has been planned, with a view to constantly incorporating the best available science and
updating data that highlights the sustainability characteristics and low-carbon emission trajectory of
the Brazilian production sector.

The Ministry of Foreign Affairs (MRE, Ministério das Rela¢Bes Exteriores) is responsible for acting as
Brazil's focal point for the UNFCCC and the Intergovernmental Panel on Climate Change (IPCC). The
Ministry of Finance (MF, Ministério da Fazenda) acts as the Designated National Authority for the Green
Climate Fund, the Operational Focal Point for the Global Environment Facility (GEF) and the Designated
Member for the Committees of the Climate Investment Funds (CIF). The Office of the President’s Chief
of Staff is responsible for coordinating the Interministerial Committee on Climate Change - CIM. The
Ministry of the Environment and Climate Change (MMA, Ministério do Meio Ambiente e Mudanca do
Clima) acts as the CIM's Executive Secretariat. The Ministry of the Environment and Climate Change
performs the duties of Designated National Authority and other duties relating to the instruments
established in Article 6 of the Paris Agreement under the United Nations Framework Convention on
Climate Change, in coordination with the Ministry of Foreign Affairs.
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2 NATIONAL INVENTORY OF ANTHROPOGENIC
EMISSIONS BY SOURCES AND REMOVALS
BY SINKS OF GREENHOUSE GASES NOT
CONTROLLED BY THE MONTREAL PROTOCOL

2.1 GENERAL ASPECTS

This section presents the time series of emissions from the National Inventory of Anthropogenic
Emissions by Sources and Removals by Sinks of Greenhouse Gases not Controlled by the Montreal
Protocol of the this BURS5, from 1990 to 2020.

This Inventory is organized according to the structure suggested by the Intergovernmental Panel
on Climate Change (IPCC), covering the following sectors: Energy; Industrial Processes and Product
Use (IPPU); Agriculture; Land Use, Land-Use Change and Forestry (LULUCF); and Waste. Greenhouse
gas removals occur in the LULUCF sector as a result of forest plantation, the growth of secondary
vegetation and the protection of natural formations, which continue to incorporate carbon into their
biomass.

2.2 INSTITUTIONAL ARRANGEMENTS

For this BUR5, the same methodological approach as the one used in the Inventory submitted in
Brazil's Fourth National Communication (1990-2016) (BRASIL, 2020) was used. The preparation of the
National Inventory involved an important portion of the Brazilian scientific and business community,
as well as various government sectors.

The Ministry of Science, Technology and Innovation (MCTI) coordinates the preparation of the
National Inventories and is responsible for coordinating the different working groups that contribute
to gathering sectoral data and developing studies to obtain country-specific emission factors (Figure
2.1).
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. T National Inventory Report 2024
Institutions indirectly Involved 64

Figure 2.1: Institutional arrangements for the preparation of the National Inventories

The Brazilian Research Network on Global Climate Change (Rede CLIMA), established by the MCTI
in 2007, plays a significant role in the academic and research contribution to updating activity data,
parameters and emission factors for the National Inventory. The work of Rede CLIMA consists of
representing the best available science in Brazilian academia, which is guided by sectoral studies
carried out by experts from the different thematic sub-networks, from universities and research
bodies.

2.3 QUALITY ASSURANCE AND QUALITY CONTROL

The quality assurance and quality control (QA/QC) plan of the National Greenhouse Gas Inventory
is established at the initial planning stage of the activities. In order to meet the criteria for good QC
practices recommended by the IPCC, checks are carried out with respect to the methodology used,
activity data, parameters, emission factors and calculations. To this end, validation procedures and
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activities were established according to the progress of the work, up to the preparation of the sectoral
reference reports. The QC of the methodological implementation is carried out by the project’s team
of experts. Quality assurance (QA) includes the process of consulting experts not directly involved in
the work, in order to obtain considerations aimed at improving the results achieved.

Additionally, after the necessary analyses and adjustments were carried out, the consolidated report
was shared with the ministries that are members of the Interministerial Committee on Climate
Change (CIM). Once approved by the CIM, the report was forwarded for submission by the Ministry
of Foreign Affairs (MRE), which acts as the National Focal Point and is responsible for coordinating the
Brazilian government's relationship with the UNFCCC.

2.4 ARCHIVING AND DISCLOSURE

The information related to Brazil's National GHG Inventory is archived on MCTI's institutional
network. All data, including all disaggregated emission factors and activity data, all documentation
on data generation and aggregation, including quality assurance/quality control (QA/QC), the results
of the review, as well as metadata used throughout the process, from scientific articles to the spatial
database used in the LULUCF sector, are archived.

The sectoral reports prepared in the Fourth National Communication, which transparently describe
the methodological details, indicating the data sources and assumptions adopted, are also archived
by the MCTI. These reports (in Portuguese) are made publicly available on SIRENE's - National
Emissions Registry System (Sistema de Registro Nacional de EmissBes) website', along with the
results of emissions and removals of all GHGs not controlled by the Montreal Protocol.

2.5 METHODOLOGY

The same methodological approach as the one used in the Inventory submitted in Brazil's Fourth
National Communication (1990-2016) (BRASIL, 2020) was used in this BURS5. In addition, in the
absence of specific information, some assumptions were used according to the national document,
the 6% edition of the Annual Estimates of Brazil (BRASIL, 2022).

Since Brazil beganits efforts to prepare the BUR5 concurrently with the submission of the First Biennial
Transparency Report (BTR1) in 2024, this National GHG Inventory was prepared in accordance with
the Annex to Decision 18/CMA.1 and Annex V to Decision 5/CMA.3.

Since the Inventory published in the Fourth National Communication (BRASIL, 2021), Brazil has used
the 2006 IPCC Guidelines for National Greenhouse Gas Emissions Inventories, demonstrating its
commitment to improving its estimates, which makes it possible to improve the planning and the
inputs for decision-making.

The IPCC methodologies for quantifying emissions are divided into three levels (or Tiers) which
correspond to the methodological complexity and representation of the specificities of each country.

10 Available at: https://www.gov.br/mcti/pt-br/acompanhe-o-mcti/sirene/publicacoes/relatorios-de-referencia-setorial
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Tier 1is considered the basic method, using default emission factors recommended by the IPCC's own
methodology; Tier 2 is intermediate; and Tier 3 is more demanding in terms of the requirements for
data obtained nationally. Tiers 2 and 3 are considered to be the most accurate estimation methods.

For this Inventory, different Tiers were used, the application of which for the various categories can
be understood in the sectoral breakdown presented in Appendix Il.

Theestimated GHGswere carbondioxide(CO,), methane(CH,), nitrous oxide(N,O), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF,). Other indirect GHGs, such as carbon
monoxide (CO), nitrogen oxides (NO,) and other non-methane volatile organic compounds (NMVOC)
have been included whenever possible.

In order to update the activity data, mainly public and official references were consulted. Data that
was not published in publications or other media was requested from the institutions responsible for
such data, or experts were consulted.

2.6 ANALYSIS OF UNCERTAINTIES

The estimates of anthropogenic emissions and removals of greenhouse gases presented in this
Inventory are subject to uncertainties due to various causes, ranging from the inaccuracy of the
basic data used to incomplete knowledge of the processes that cause greenhouse gas emissions or
removals.

For this Inventory, the accuracy of the estimates varied depending on the characteristics of each
sector, the data available and the resources applied in determining the emission factors best suited
to the Brazilian circumstances.

The following tables show the uncertainties of CO,, CH, and N,O emissions, which account for 99.5%
of emissions in the last year analyzed (2020).

In order to calculate the uncertainties of the activity data and emission factors, the error propagation
method (Approach 1) was used at national level for all sectors, with the exception of the Waste
sector, which used the Monte Carlo method (Approach 2), given the possibility of detailing the various
parameters involved in this estimate.
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TABLE 2.1. UNCERTAINTY ASSOCIATED WITH CO,EMISSIONS IN 2020

Uncertainty (%) Emissions (kt CO,)
Energy 3 364,226
Fuel combustion 2 348,751
Fugitive Emissions 3 15,475
Industrial Processes and Product Use 4 87,215
Mineral Industry 1 32,070
Chemical Industry 1 6,682
Metal Industry 3 47,642
Non-Energy Products from Fuels and Solvent Use 1 820

Electronics Industry - -
Product Uses as Substitutes for Ozone Depleting Substances - -
Other Product Manufacture and Use - -
Agriculture 30 26,010
Enteric Fermentation - -
Manure management - -
Rice cultivation - -
Agricultural soils - -

Field burning of agricultural residues - -

Liming 29 21,593
Urea Application 1 4,417
Land Use, Land-Use Change and Forestry 57 616,679
Forest Land 7 (329,190)
Cropland 11 153,465
Grassland 55 814,172
Wetlands 1 10,155
Settlements 1 4,908
Other Land 1 11,226
Harvested Wood Products 5 (48,056)
Waste 44 548

Solid Waste Disposal - -
Biological Treatment of Solid Waste = =
Incineration and Open Burning of Waste a4 548

Wastewater Treatment and Discharge - =

TOTAL 32 1,094,677
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TABLE 2.2. UNCERTAINTY ASSOCIATED WITH CH, EMISSIONS, IN 2020

Sector

Uncertainty (%) Emissions (kt CO,)
Energy 49 600.5
Fuel combustion 47 423.6
Fugitive Emissions 13 176.9
Industrial Processes and Product Use 85 36.3

Mineral Industry - -
Chemical Industry 5 10.7
Metal Industry 85 25.6
Non-Energy Products from Fuels and Solvent Use - -
Electronics Industry 5 -
Product Uses as Substitutes for Ozone Depleting Substances - -

Other Product Manufacture and Use - -

Agriculture 17 14,728.6
Enteric Fermentation 17 13,454.3
Manure management 2 843.8
Rice cultivation 1 420.7

Agricultural soils = -

Field burning of agricultural residues 1 9.9
Liming - -
Urea Application - -
Land Use, Land-Use Change and Forestry 34 1,336.7
Forest Land 2 65.5
Cropland B 105.2
Grassland 34 1,136.6
Wetlands 1 12.4
Settlements 1 2.7
Other Land 1 14.3
Harvested Wood Products - -
Waste 1 3,055.8
Solid Waste Disposal 9 1,779.4
Biological Treatment of Solid Waste 1 1.4
Incineration and Open Burning of Waste 1 24.3
Wastewater Treatment and Discharge 31 1,250.6
TOTAL 13 19,757.9
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TABLE 2.3. UNCERTAINTY ASSOCIATED WITH N,O EMISSIONS IN 2020

2020

Sector

Uncertainty (%) Emissions (kt CO,)
Energy 34 33.62
Fuel combustion 34 33.40
Fugitive Emissions 1 0.22
Industrial Processes and Product Use 51 1.15
Mineral Industry - -
Chemical Industry 4 0.66
Metal Industry 51 0.49

Non-Energy Products from Fuels and Solvent Use - -
Electronics Industry - -
Product Uses as Substitutes for Ozone Depleting Substances - -
Other Product Manufacture and Use - -

Agriculture 65 548.41
Enteric Fermentation - -
Manure management 2 15.42
Rice cultivation - -
Agricultural soils 65 532.25
Field burning of agricultural residues 1 0.74
Liming - -
Urea Application - -
Land Use, Land-Use Change and Forestry 41 41.42
Forest Land 2 2.00
Cropland 5 3.74
Grassland 40 34.78
Wetlands 1 0.38
Settlements 1 0.09
Other Land 1 0.43
Harvested Wood Products - -
Waste 27 9.91
Solid Waste Disposal - -
Biological Treatment of Solid Waste 1 0.09
Incineration and Open Burning of Waste 2 0.37
Wastewater Treatment and Discharge 27 9.45
TOTAL 57 634.51

TABLE 2.4. UNCERTAINTY ASSOCIATED WITH EMISSIONS BY GAS AND
UNCERTAINTY OF THE TOTAL RESULT IN 2020

2020 Emissions 2020 Emissions

Gas B Uncertainty (%) GWP
(kt) (kt CO, eq)
co, 1,094,677 32 1 1,094,677
CH, 19,758 13 28 553,220
N,O 635 57 265 168,145
TOTAL 20 1,816,042

The following tables show estimates of greenhouse gas emissions for the years 1994, 2000, 2010,
2012, 2015, 2016 and 2020, by type of gas and by sector, as recommended by Decision 17/CP.8. In
accordance with this decision, the country has not estimated SO,emissions, as they are not significant
for the national reality.

NATIONAL INVENTORY OF ANTHROPOGENIC EMISSIONS BY SOURCES AND REMOVALS BY SINKS OF 1 7
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2.7 EMISSIONS RESULTS

Figure 2.2. shows the annual time series of GHG emissions in Brazil, by sector, from 1990 to 2020, in
carbon dioxide equivalent (GWP AR5 - 100 years'")

WENERGY  mINDUSTRIAL PROCESSES AND PRODUCT USE AGRICULTURE ~ WWASTE  mLAND USE, LAND-USE CHANGE AND FORESTRY
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Figure 2.2. Greenhouse gas emissions, in CO, equivalent (GWP-AR5), by sector, from 1990 to 2020

It can be seen that the profile of Brazilian emissions has changed in recent years (Figure 2.2.). Due to
the reduction in deforestation, the Land Use, Land-Use Change and Forestry (LULUCF) sector started
accounting for a smaller share of national emissions. As a result, other sectors, such as Energy and
Agriculture, started accounting for a relatively larger share of the country’s aggregate emissions.

It should be noted that, above all, as a result of the efforts made to implement the sectoral mitigation
plans, the country has contributed to a significant reduction in its emissions (see Chapter 3).

11 Metric GWP - 100 years, reference values obtained from the Fifth Assessment Report (AR5) (IPCC, 2013).
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BOX 2.1. NATIONAL GHG EMISSIONS IN CO, EQUIVALENT

The results of Brazil's previous inventories were presented in CO, equivalent units, taking into account the GWP values for a
100-year time horizon published in the IPCC's Second Assessment Report (SAR) (IPCC, 1995), in accordance with Decision 17/
CP.8.

In this BURS, Brazil has opted to use a more recent metric that complies with Decision 18/CMA.1. The analyses and results
presented in kt CO, eq in this BUR5 used the Global Warming Potential (GWP) metric for a 100-year time horizon from the IPCC
Fifth Assessment Report (GWP AR5) (IPCC, 2013).

The IPCC's Fifth Assessment Report presented values for the Global Temperature Change Potential (GTP), which Brazil also
considers relevant. According to the IPCC, the GTP is characterized by being a metric based on temperature change, i.e., it is
related to the variation in the average temperature of the global surface, over a selected time horizon, in response to a GHG
emission pulse.

According to the IPCC (2013), “the most appropriate metric and time horizon will depend on which aspects of climate change
are considered to be the mostimportant for a particular use. No metric is capable of accurately comparing all the consequences
of different emissions and they all have limitations and uncertainties.”

Below are the results using three sets of weighting values: GWP-SAR, determined by Decision No. 17/CP.8, GWP-AR5 and GTP-AR.
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GWP (SAR) GWP (AR5) GTP (AR5)
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29.5% 32.0% 16.1%
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Figure 2.3. Evolution and sectoral share of net CO, equivalent emissions in 2020, by different
metrics (GWP-SAR, GWP-ARS5 and GTP-AR5)
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TABLE 2.12. ANTHROPOGENIC EMISSIONS BY SOURCES AND REMOVALS BY SINKS
OF GREENHOUSE GASES IN CO, EQ, CONVERTED USING THE GTP AND
GWP METRICS, BY SECTOR

GWP-SAR

1994

2000

2010

2012

2015 2016

ENERGY

INDUSTRIAL PROCESSES AND PRODUCT
USE (IPPU)

AGRICULTURE

LAND USE, LAND-USE CHANGE AND
FORESTRY (LULUCF)

WASTE

GWP-AR5

ENERGY

INDUSTRIAL PROCESSES AND PRODUCT
USE (IPPU)

AGRICULTURE

LAND USE, LAND-USE CHANGE AND
FORESTRY (LULUCF)

WASTE

GTP-ARS

ENERGY

INDUSTRIAL PROCESSES AND PRODUCT
USE (IPPU)

AGRICULTURE

LAND USE, LAND-USE CHANGE AND
FORESTRY (LULUCF)

WASTE

214,841 288,791
63,215 78,418
356,891 370,335

844,745 1,172,613

31,647 41,523

1,511,338 1,951,680

1994 2000

217,727 291,613

62,926 77,809
426,689 440,797
854,112 1,184,464

41,121 54,006

1,602,577 2,048,689

1994 2000

205,583 279,136

62,066 76,070
130,435 137,463
812,346 1,131,765

7,532 9,896

374,531

87,101

458,343

271,319

55,325
1,246,619

377,678

87,353

538,559

277,144

72,073
1,352,807

362,151

84,057

178,593

251,117

13,016

420,992

95,207

462,078

168,774

56,518
1,203,570

423,887

95,464

539,920

172,897

73,636
1,305,805

409,107

91,312

185,754

154,384

13,280

454,526 421,915

95,421 93,693

476,279 487,170

367,850 430,662

61,969 62,476

1,456,044 1,495,917

457,340 424,610

95,670 93,931

555,694 567,146

373,264 436,546

80,833 81,735

1,562,802 1,603,968

442,452 410,202

90,281 88,375
191,604 198,215
348,966 410,276

14,397 13,960

387,257

96,690

505,318

657,591

67,790
1,714,646

390,210

96,992

583,740

665,084

88,735
1,824,760

374,757

89,684

213,252

631,719

15,089

62

1,217,962 1,634,330
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888,934

853,838

1,087,700 1,121,027

1,324,500




BOX 2.2. COMPARISON BETWEEN THE REFERENCE APPROACH AND THE SECTORAL APPROACH - ENERGY SECTOR

The calculation of GHG emissions from the burning of fossil fuels should be based on two approaches, according to the IPCC 2006:
Reference Approach (top-down methodology) and Sectoral Approach (bottom-up methodology). The emissions accounted for in
the national inventories are those calculated using the Sectoral Approach. The more simplified Reference Approach consists of
calculations made based on aggregate data on fuel supply. To this end, the concept of apparent consumption is used: we add up
the production of primary fuels and the import of primary and secondary fuels and subtract the export of primary and secondary
fuels, of bunkers' and the stock change (which can be positive or negative). Based on this result, CO, emissions are estimated
based on the carbon content of the fuels.

For the Sectoral Approach, information on fuel consumption by energy sector is used and multiplied by the corresponding
emission factors. Calculating CO, emissions with the two approaches can lead to different results, but is used as a quality control
of the sector’s results.

For the Inventory of this BURS5, no differences of more than 5% were found, according to Table 2.13.

TABLE 2.13. COMPARISON BETWEEN THE REFERENCE APPROACH AND THE
SECTORAL APPROACH IN THE ENERGY SECTOR

Year Reference Approach (A) Sectoral Approach (B) Difference (%)
kt CO, t CO, ((6:%:74:))]
1990 174,697 170,856 2.25%
1991 180,552 174,530 3.45%
1992 184,171 179,832 2.41%
1993 190,501 185,033 2.96%
1994 199,495 193,480 3.11%
1995 213,954 210,029 1.87%
1996 232,839 226,661 2.73%
1997 246,978 241,644 2.21%
1998 256,452 248,249 3.30%
1999 264,585 257,247 2.85%
2000 266,758 263,366 1.29%
2001 279,446 270,664 3.24%
2002 273,967 267,971 2.24%
2003 264,383 261,198 1.22%
2004 280,315 276,075 1.54%
2005 285,261 281,048 1.50%
2006 288,392 287,021 0.48%
2007 301,577 300,178 0.47%
2008 319,733 318,588 0.36%
2009 304,380 301,945 0.81%
2010 344,436 339,460 1.47%
2011 356,328 354,216 0.60%
2012 386,688 385,814 0.23%
2013 420,907 416,786 0.99%
2014 444,453 440,670 0.86%
2015 419,704 416,579 0.75%
2016 382,936 384,118 -0.31%
2017 396,044 391,894 1.06%
2018 375,686 369,152 1.77%
2019 370,609 368,224 0.65%
2020 346,069 348,751 -0.77%

12 In the Sectoral approach, emissions from international bunkers must be calculated and reported, however they are not included in the
country’s total, and they are only reported.
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5 MITIGATION ACTIONS AND THEIR EFFECTS

This chapter presents an analysis of the implementation period and the main results obtained by
Brazil's Nationally Appropriate Mitigation Actions (NAMAs)'> communicated to the Convention in
document FCCC/AWGLCA/2011/INF.1. As determined by the National Policy on Climate Change
(PNMCQ), all NAMAs correspond to Sectoral Plans established by the government at national level.

The NAMAs have played a central rolein Brazil's trajectory to integrate climate action intoits sustainable
development agenda. Since their introduction, NAMAs have enabled the country to structure
initiatives in strategic sectors such as energy, agriculture, forest management and transportation.
Emblematic programs, such as the ABC Plan (Sectoral Climate Change Mitigation and Adaptation
Plan for the Consolidation of a Low Carbon Emission Economy in Agriculture), which promotes low-
emission agricultural practices, and the expansion of renewable sources in the energy matrix, have
demonstrated Brazil's ability to balance economic growth with mitigation of GHG emissions. These
initiatives have also strengthened the technical and institutional expertise needed to sustain more
ambitious climate action.

However, areview of the actions implemented within the scope the NAMAs in Brazil showed significant
challenges, such as difficulties in securing adequate funding and technical limitations in specific
sectors. Despite these barriers, the results achieved have laid a solid foundation for improving the
country's climate policies. The transition from NAMAs to the Nationally Determined Contribution
(NDC) represented an important milestone in the evolution of Brazilian climate governance.

Brazil was one of the few developing countries to report an NDC to the Paris Agreement with a
mitigation modality based on an absolute reduction in GHG emissions for the economy as a whole™.
While the NAMAs were largely voluntary and based on sectoral initiatives, the NDC brought an
integrated vision, encompassing more ambitious goals and an international commitment.

The PNMC, National Policy on Climate Change, established the voluntary commitment to adopting
mitigation actions with a view to reducing the country’s GHG emissions by between 36.1% and 38.9%
in relation to the emissions projected for 2020. In absolute values, this target consisted of GHG
emissions of between 1,977 and 2,068 Mt CO, eq (GWP SAR) in 2020, with the projected value in the
reference scenario for 2020 being of 3,236 Mt CO, eq (GWP-SAR).

The legacy of the NAMAs is clearly reflected in the NDC's sectoral approach. In addition, the
monitoring and transparency mechanisms developed during the implementation of the NAMAs have
been essential for the development of instruments that support the implementation and tracking
of the progress of the NDC targets under the Paris Agreement. The lessons learned with the NAMAs
continue to inform the development of future strategies and the pursuit of greater intersectoral
coordination and international support for robust and effective mitigation actions.

The progress made in implementing the mitigation actions adopted by Brazil was reported through
the four Brazilian BURs, submitted between 2014 and 2020. In BUR4, the country reported on the
progress of mitigation actions up to 2019. Due to the start of the Brazilian NDC implementation
period in 2020, Brazil's mitigation actions are reported in section 3.4 of the BTR1.

13 Available at: https://unfccc.int/sites/default/files/resource/docs/2011/awglcal4/eng/inf01.pdf.

14 Available at: https://unfccc.int/NDCREG
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BURS presents the consolidation of the results of the targets communicated to the Convention
in document FCCC/AWGLCA/2011/INF.1 and the PNMC's voluntary commitment to reducing the
country's GHG emissions by between 36.1% and 38.9% in relation to projected emissions for 2020.

3.1 INITIATIVES AND RESULTS ACHIEVED IN THE IMPLEMENTATION OF
NAMAS IN BRAZIL

In order to support Brazil in achieving its commitment to tackling climate change, the National
Policy on Climate Change (PNMC) stands out as an instrument for implementing and complying with
mitigation actions.

Following the legal definition of the first national mitigation commitment, two regulatory decrees were
issued (Decrees No. 7,390/2010 and No. 9,578/2018), defining the action plans for the prevention
and control of deforestation in the biomes and sectoral plans for climate change mitigation and
adaptation, which are listed below:

D Action Plan for the Prevention and Control of Deforestation in the Legal Amazon - PPCDAmM
(Plano de Acao para Prevencdo e Controle do Desmatamento na Amazonia);

D Action Plan for the Prevention and Control of Deforestation and Fires in the Cerrado - PPCerrado
(Plano de Acdo para Prevencdo e Controle do Desmatamento e das Queimadas no Cerrado);

D Ten-Year Energy Expansion Plan - PDE (Plano Decenal de Energia) (revoked by Decree No.
11,075, of 2022);

D Sectoral Climate Change Mitigation and Adaptation Plan for the Consolidation of a Low Carbon
Emission Economy in Agriculture (ABC Plan); and

D Steel Sector Emissions Reduction Plan.

The Action Plans for the Prevention and Control of Deforestation in the Legal Amazon
(PPCDAmM) and of Fires in the Cerrado (PPCerrado) are coordinated by the MMA - Ministry of the
Environment (Ministério do Meio Ambiente) and have the general objective of reducing deforestation
and degradation of native vegetation while promoting the maintenance of ecosystem services,
through a sustainable model for the use of forest resources and agricultural practices. The PPCDAmM
began in 2004 and the PPCerrado began in 2010. However, in 2019, they were revoked by Decree
No. 10,142/2019. With the publication of Decree No. 11,367/2023, the PPCDAm and PPCerrado were
resumed, along with plans for the other biomes.

The PPCDAmM and the PPCerrado are considered instruments for implementing the PNMC, with a
focus on mitigating GHG emissions related to land use, land-use change and forestry (LULUCF). They
also contribute to the implementation of the National Strategy for the Reduction of Greenhouse
Gas Emissions Resulting from Deforestation and Forest Degradation; Sustainable Management of
Forests; and Conservation and Enhancement of Forest Carbon Stocks (ENREDD+ - National Strategy
for REDD+). The main national instrument for funding REDD+ mitigation actions is the Amazon Fund
(Fundo Amazbnia), a pioneering Brazilian payment-by-results initiative, led by an inter-institutional
committee chaired by the Ministry of the Environment and Climate Change (MMA), in partnership with
the Brazilian Bank for Economic and Social Development (BNDES, Banco Nacional de Desenvolvimento
Econdmico e Social), among others.
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The National Plans for the Control of Deforestation and Fires are also instruments of the National
Policy to Combat Desertification and Mitigate the Effects of Drought, in line with the National Plan for
the Recovery of Native Vegetation (PLANAVEG, Plano Nacional de Recuperacao da Vegetacao Nativa)
and the National Biodiversity Policy (PNB, Politica Nacional de Biodiversidade). In this way, they act in
a cross-cutting way, contributing to different national and international environmental commitments.

The actions of the Action Plans for the Prevention and Control of Deforestation and Fires included (i)
regularizing the ownership of public lands in the states of the Legal Amazon; (ii) land-use regulation,
strengthening protected areas; (iii) ensuring liability for environmental crimes and offenses; (iv)
implementing shared forest management; (v) preventing and combating wildfires; (vi) improving and
strengthening the monitoring of vegetation cover; (vii) promoting sustainable forest management;
and (viii) implementing economic instruments to control illegal deforestation.

As a result of these actions, in 2020 the deforestation rate in the Legal Amazon fell by 45% compared
to the average for the period between 1996 and 2005, and the deforested area in the Cerrado fell by
63% compared to the average for the period between 2001 and 2008.

The Sectoral Climate Change Mitigation and Adaptation Plan for the Consolidation of a Low
Carbon Emission Economy in Agriculture (ABC Plan) is one of the main instruments of Brazilian
agricultural policy for promoting sustainability, including the reduction of GHG emissions. The ABC Plan
was the result of work initially coordinated by the Office of the President's Chief of Staff, the Ministry
of Agriculture, Livestock and Supply (MAPA, Ministério da Agricultura, Pecuaria e Abastecimento) and
the Ministry of Agrarian Development (MDA, Ministério do Desenvolvimento Agrario).

The ABC Plan was structured in such a way as to include the promotion of a set of sustainable
production systems, practices, products and processes, called “ABC technologies” (BOX 3.1.), with a
solid technical and scientific basis, including: No-till Farming System (NTFS); Recovery of Degraded
Pastures (RDP); Integrated Crop-Livestock-Forestry (ICLF); Biological Nitrogen Fixation (BNF); Planted
Forests (PF), and; Manure Treatment (MT). As a whole, the “ABC technologies” aimed to expand the
total areas destined for their implementation by 35.5 million hectares, with the purpose of, in addition
to the mitigation and adaptation related to climate change, raising farmers’ income and increasing
environmental, economic and social sustainability in the agriculture sector.
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BOX 3.1. TECHNOLOGIES USED BY THE ABC PLAN (2010-2020)

Recovery of Degraded Pastures (RDP)

Pasture degradation is the process of loss of vigor, productivity and the capacity for natural recovery to sustain animal production,
impacting on the production system'’s ability to overcome the harmful effects of pests, diseases and invasive plant species,
due to inadequate management. As pasture degradation progresses, there is a loss of vegetation cover and a reduction in the
soil's organic matter content, leading to an increase in CO, emissions into the atmosphere. Recovering degraded pastures while
maintaining their productivity helps to mitigate greenhouse gas emissions.

Integrated Crop-Livestock-Forestry (ICLF) and Agroforestry Systems (AFS)

IICLF is a sustainable production strategy that integrates agricultural, livestock or forestry activities carried out in the same area,
in intercropping, succession or rotation farming systems, seeking synergistic effects between the components of the agro-
ecosystem. AFS, on the other hand, are systems of land use and land occupation in which perennial woody plants are managed
in association with herbaceous plants, shrubs, trees, agricultural crops and forage, in the same management unit, according to
the spatial and temporal arrangement, with a high diversity of species and interactions between these components.

ICLF and AFS contribute to the recovery of degraded areas, the maintenance and reconstitution of forest cover, the promotion
and generation of employment and income, the adoption of good agricultural practices (GAP), the improvement of social
conditions, the adaptation of the production unit to environmental legislation and the enhancement of the environmental
services offered by agrosystems, such as: conservation of water and soil resources; shelter for pollinating agents and natural
control of insect pests and diseases; carbon and nitrogen fixation; reduction of greenhouse gas emissions; nutrient recycling; soil
bioremediation; maintenance and sustainable use of biodiversity. The ICLF strategy and the Agroforestry Systems include four
modalities of systems, characterized as follows: Integrated Crop-Livestock (Agropastoral); Integrated Crop-Livestock-Forestry
(Agrosilvipastoral); Integrated Livestock-Forestry (Silvipastoral) and Integarted Crop-Forestry (Silviagricultural).

No-till Farming System (NTFS)

The NTFS is a complex of technological processes designed to exploit productive agricultural systems, employing tillage only in
the sowing line or pit, permanent maintenance of soil cover, diversification of species and minimization or suppression of the
time interval between harvesting and sowing. This system is associated with conservation agriculture in order to contribute to soil
and water conservation, increasing fertilizer efficiency, increasing soil organic matter content, increasing the benefit/cost ratio,
reducing fossil energy consumption and pesticide use, mitigating greenhouse gas emissions and contributing to increasing soil
resilience.

Biological Nitrogen Fixation (BNF)

Increased agricultural production is particularly dependent on the supply of nitrogen, one of the main factors that limit productivity
in tropical and subtropical soils. Approximately 78% of the atmosphere is made up of nitrogen (N,), which is unavailable to most
organisms. Only a limited number of microorganism species have the ability to convert N, into reactive nitrogen (assimilated by
plants) through Biological Nitrogen Fixation (BNF). This process is indispensable for maintaining life on the planet and is strategic
for sustainability in agriculture. BNF is widely recognized for reducing production costs, reducing environmental risks by reducing
greenhouse gas emissions, increasing organic matter content (carbon sequestration) and improving soil fertility.

Planted Forests (PF)

The production of (economic) planted forests on rural properties has four basic objectives: to provide a long-term source of
income for the farmer's family; to increase the supply of wood for industrial purposes (pulp and paper, furniture and wood
panels), energy (charcoal and fuelwood), construction and other uses; to reduce the pressure on native forests; and to capture
CO, from the atmosphere, reducing the effects of global warming. To promote forest plantation actions in the country, expanding
the reforested area for the production of fibers, wood and pulp by 3.0 million hectares.

Manure Treatment (MT)

The correct disposal of manure and effluents from the rearing of confined animals is an important factor in the environmental
compliance of rural properties. The proper treatment of these effluents and manure contributes to reducing methane emissions,
as well as increasing farmers’ income, either through the organic compost generated or through the generation of automotive,
thermal and electrical energy through the use of biogas. Biodigestion and composting processes are already well known and
reduce production costs by avoiding energy consumption and chemical inputs, reducing environmental risks and GHG emissions.
It includes providing farmers, cooperatives and associations that work in the swine, cattle and poultry farming chains with the
appropriate and necessary investments and infrastructures.
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One of the crucial operational instruments for implementing the ABC Plan was the credit line created
specifically to support farmers to adopt ABC technologies, the Program for Reducing Greenhouse Gas
Emissions in Agriculture (ABC Program), approved by Central Bank Resolution No. 3,896, of August 17,
2010. During the first decade of the ABC Plan, the ABC Program provided BRL 32.27 billion to fund ABC
technologies, implemented through 38,300 contracts. Nevertheless, many farmers have adopted ABC
technologies with their own resources, or with sources of funding other than the ABC Program.

In the period from 2010 to 2020, the area of application of these technologies (excluding manure
treatment, which is addressed in volume) was increased to 54.03 million hectares, exceeding the
overall target set at 52%. On the other hand, emission mitigation, estimated at 193.67 Mt CO, eq,
exceeded the upper limit of the target by 19%, i.e., 163 Mt CO, eq (Table 3.1.).

TABLE 3.1. ABC PLAN RESULTS BY TECHNOLOGY

GHG reduction GHG reduction

Physical target

Physical target level

ABC Technology " target v target level (2010-
(2010-2020) (2010-2020) (2010-2020) 2020)
Recovery of Degraded - 26.8 million ha 36.1 Mt CO, eq
Pastures 15 million ha 104 Mt CO, eq (179%) (35%)
Integrated Crop- s
Livestock-Forestry and 4 million ha 18to 22 Mt CO, eq 107?;2;'1/";” ha 40'7?1';';05?2 eq
Agroforestry Systems ’ °
No-till Farming System 8 million ha 16 to 20 Mt CO, eq 14'5?121;(%)“ e 26'7(%%%/82 &
Biological Nitrogen TF 11.78 million ha 21.56 Mt CO, eq
Fixation 5.5 million ha 10 Mt CO, eq 214%) (216%)
Planted Forests 3 million ha = 188 (régl/'sn ha 8.82 Mt CO, eq
illi 3
Manure Treatment 4.4 million m? 6.9 Mt CO, eq 38.34(18r;11||(|)/|0c)>n m 59'81(8'\2;02?2 €9

Source: Brasil, 2023.

The mitigation outcomes resulting from the adoption of ABC Plan technologies were estimated based
on a literature review, databases and repositories from official government institutions (Brazilian
Institute of Geography and Statistics (IBGE, Instituto Brasileiro de Geografia e Estatistica) MAPA -
Ministry of Agriculture, Livestock and Supply (Ministério da Agricultura, Pecuaria e Abastecimento)
and MCTI), sectoral estimates (Brazilian Tree Industry) and emission factors from the National GHG
Inventory of Brazil's Third National Communication to the United Nations Framework Convention on
Climate Change (MANZATTO et al., 2020).

The ABC Plan was renamed as the “Sectoral Plan for Adaptation to Climate Change and Low Carbon
Emissions in Agriculture and Livestock, with a view to Sustainable Development (ABC+)", or in its short
form “Plan for Adaptation and Low Carbon Emissions in Agriculture (ABC+)".

The ABC+ implementation period covers the years from 2021 to 2030, with the aim of consolidating
national agriculture based on sustainable, resilient and productive systems, as science-based
adaptation and mitigation solutions. In order to support the agriculture sector by offering lines of
credit, incentives and agricultural policies, the Harvest Plan (Plano Safra) stands out. It is a public
policy of the Brazilian government that has been part of the ABC+ Plan since 2023. The ABC+ Plan
provides relevant support for the implementation of the NDC, and, for this reason, it is reported in
the First Biennial Transparency Report of Brazil.
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The Steel Sector Emissions Reduction Plan was implemented with the aim of promoting the
sustainable production of charcoal used as aninputin the production of pigiron, steel and ferroalloys,
in order to reduce GHG emissions and increase the sector's competitiveness. Launched in 2010
and completed in 2021, this plan was structured around forest preservation and forest plantation
components, as well as industrial and technological components related to increasing efficiency in
the carbonization process.

ThePlan provided forencouraging the development of solutions for the adequate supply of sustainable
feedstocks, encouraging the use of wood obtained by planting forests; and the development and
dissemination of more efficient charcoal production technologies that increase the efficiency of
converting wood into charcoal with improved environmental quality and reduced emissions by (i)
replacing the use of native forest with planted forest; (ii) wood carbonization processes; and (iii)
increasing the use of sustainable charcoal in the pig iron, steel and ferroalloys production sectors, in
the context of a low-carbon circular economy.

The pilot project BRA/14/G31 - Sustainable Steelmaking, coordinated by the MMA, implemented by
the UNDP and financed by the GEF, began to be implemented in 2016. The following institutions were
members of the Project Monitoring Committee (PMC): Ministry of Development, Industry, Trade and
Services (MDIC, Ministério do Desenvolvimento, Industria, Comércio e Servicos), Ministry of Science,
Technology and Innovation (MCTI), Ministry of Agriculture and Livestock (MAPA) and the Government
of Minas Gerais. The main objectives of the project were to contribute to the dissemination of more
efficient technologies in current carbonization processes, with the financial incentive mechanism of
payment-by-results as a key element, as well as to contribute to the establishment of public policies
to encourage forest sustainability in the sector.

Six projects were contracted under the payment-by-results mechanism. The development of an
MRV Platform to track the progress of these activities was completed to support the production of
greenhouse gas emission reduction estimates. For the small charcoal producer, 4 Demonstration
Units were set up (Zona da Mata, Northeast Minas Gerais, Montes Claros and Sete Lagoas), which
served as the basis for the capacity-building programme.

Consultancy studies were completed which served as the basis for public policies to encourage
forest sustainability in the sector, as well as the starting point for the ongoing development of the
sustainability strategy for the Brazilian pig iron, steel and ferroalloys sector.

The added value of the project consists of the sustainable production of charcoal, with a reduction
in gas emissions and the production of better quality, denser, less thin and more resistant products,
which may attract new markets. Technological development activities have been started by industries
in the sector, consultancies and research institutes, on topics such as improving kilns, capturing by-
products, using heat for drying wood, logistics, scale benefits, operating costs, capturing exhaust
gases for burning and cogeneration.

Effective results have been achieved in reducing GHG emissions through innovative technological
solutions. The innovation also stands out in terms of support mechanism - a pioneering approach for
the Federal Government, GEF and UNDP. These include:

D Six support contracts for industrial-scale charcoal producers have been signed and are in
progress, under the payment-by-results mechanism for charcoal production, with the adoption
of more efficient and sustainable production technologies. An independent audit carried out
in 2019 found a reduction of 102,156 t CO, eq as a result of these contracts. The first payments
were, then, made for greenhouse gas emission reduction results achieved in 2019 and 2020;
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D In 2020, 11.2% of national raw steel production was obtained through the charcoal route. Of
this total, 84% of the wood used to produce charcoal came from self-owned forests, 13% from
forests planted by third parties and 2% from legalized forest waste;

D The “kiln-furnace” (“forno-fornalha") technology, developed by the Federal University of Vicosa
(URV, Universidade Federal de Vicosa), has been validated as being technically and economically
viable for charcoal production. The gravimetric yield obtained was very positive, as it went from
a baseline of 26% to an average of 33% (target of 32%), and the associated reduction in GHG
emissions was estimated at 46.2%.

By December 2019, more than 300 people had been trained in the construction and operation of the
kiln-furnace systems and carbon balance methodologies.

In addition to the sectoral plans described previously, the country has also invested in other
initiatives in the energy sector, with regard to expanding the supply of hydroelectricity, alternative
renewable sources, and increasing energy efficiency.

Brazil already has one of the most renewable matrices in the world. The policies implemented in
recent decades have played an important role in promoting a cleaner and more sustainable energy
matrix, and have reinforced the need to diversify and expand renewable sources, with a focus on
wind, solar and biomass power.

Hydroelectric power remained the main source of electricity generation in the country, with 65.2% in
2020 (EPE - Energy Research Office (Empresa de Pesquisa Energética), 2021) and installed capacity of
approximately 103 GW in 2020 (EPE, 2024b).

Wind power has had a remarkable growth. In 2010, the installed capacity was approximately 930 MW
(EPE, 2011). In 2020 it reached around 17.2 GW (EPE, 2024b). This progress was driven by incentive
policies and specific tenders for contracting wind power.

Photovoltaic solar power has also expanded significantly. Although its share of the electricity matrix
was modest in 2010, installed capacity increased to 7.9 GW in 2020 (EPE, 2024b). This growth was
boosted by reductions in installation costs and incentive programs for distributed generation.

Biomass, especially from sugar cane bagasse, has remained an important source of renewable
energy. In 2020, biomass accounted for 9.1% of domestic electricity supply (EPE, 2021), contributing
to the diversification of the energy matrix.

In addition to the initiatives described above, Table 3.2. shows, as a record of the progress made
in the implementation of the NAMAs, the results of the plans implemented to achieve the targets,
considering the time horizon up to 2020.

It should be noted that, in addition to the specific results of the physical and emission reduction
targets, Brazil fulfilled its voluntary commitment in 2020, provided for in the PNMC, with an
overall emission reduction of 47%, surpassing the established target of 36.1% to 38.9%, and the
emission of 1,715 Mt CO, eq (GWP-SAR), compared to the value projected in the reference scenario
of 3,236 Mt CO2 eq (GWP-SAR).
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TABLE 3.2. CONSOLIDATION OF INFORMATION RELATED TO THE NATIONAL
COMMITMENT TO MITIGATION ACTIONS IN BRAZIL BY 2020

GHG emission
reduction
target in 2020
(FCcc/
AWGLCA/2011/

GHG
emission
reduction
results in

NAMAs
(FCCC/

Achievement
of the Sectoral
Targets

Sectoral Targets

for 2020" Results of sectoral

physical targets in 2020

Compliance
AWGLCA/2011/ with NAMAs

INF.1)

a) Reduction of
Deforestation
in the Amazon

b) Reduction of
Deforestation
in the Cerrado

c) Recovery
of Degraded
Pastures

d) Integrated
Crop-Livestock-
Forestry

e) No-till
Farming System

f) Biological
Nitrogen
Fixation

g) Energy
efficiency.

h) Increased
use of biofuels.

i) Increased
energy
supply from
hydroelectric
plants.

j) Increase in
alternative
energy.

INF.1)

564 Mt CO,
eq

104 Mt CO,
€q

83 to 104 Mt
CO, eq

18 to 22 Mt
CO, eq

16 to 20 Mt
CO, eq

16 to 20 Mt
CO, eq

12 to 15 Mt
CO, eq

48 to 60 Mt
CO, eq

79 to 99 Mt
CO, eq

26 to 33 Mt
CO, eq

80% reduction in
annual deforestation
rates in the Legal
Amazon compared
to the average
between 1996 and
2005 (1,953,500
hectares).

A 40% reduction in
annual deforestation
rates in the Cerrado
Biome compared to
the average between
1999 and 2008
(1,570,000 hectares).

Recovery of 15
million hectares of
degraded pastures

Expansion of the
crop-livestock-
forestry integration
system by 4 million
hectares

Expansion of no-till
farming over straw
by 8 million hectares

Expansion of
biological nitrogen
fixation by 5.5
million hectares of
cultivated areas,
replacing the use of
nitrogen fertilizers.

Expansion of the
hydroelectric
supply, the supply
of alternative
renewable sources,
notably wind farms,
small hydroelectric
plants and
bioelectricity, the
supply of biofuels,
and an increase in
energy efficiency.

Deforestation rate of
1,085,100 hectares,
which is equivalent
to a 44% reduction

in relation to the
average for the
period between 1996
and 2005.°

Deforestation rate
of 709,516 hectares.
Which is equivalent
to a 50% reduction
compared to the
average for the
period between 1999
and 2008 @

Recovery of 26.8
million hectares of
degraded pastures

Expansion of the
crop-livestock-
forestry integration
system by 10.76
million hectares

Expansion of no-till
farming by 14.59
million hectares

Expansion of
biological nitrogen
fixation by 11.78
million hectares.

Expansion from
44.7% to 48.7% of
renewable energies
in the energy matrix,
with solar and wind
power expanding
from 0.2 to 2.3%.

The share of
sustainable biofuels
in the energy matrix
increased from 27.1%
to 28.1% between
2010 and 2020.
Reduction of

22,020 GWh in the
country’s electricity
consumption in 2020.

15 Established via Decree No. 7390/2010, later revoked by Decree No. 9,578/2018.
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Partial
achievement
of 55% of the

target

Yes

Yes

Yes

Yes

Yes

Yes

2020

421.26 Mt
CO, eq®

160.34 Mt
CO, eq®

36.1 Mt
CO,eqc

40.78 Mt
CO, eqc

26.7 Mt
CO,eq-

21.56 Mt
CO,eqc

Not
estimated

Not

estimated

Not
estimated

Not
estimated

Partial
achievement
of 75% of the

target

Yes

Partial
achievement
of 43% of the

target

Yes

Yes

Yes

Not
estimated

Not

estimated

Not
estimated

Not
estimated




GHG emission GHG
NAMAs reduction
(FCCC/ target in 2020

Sectoral Targets Results of sectoral Achievement emission

AWGLCA/2011/ (FCCC/ for 2020' physical targets in 2020

INF.1) AWGLCA/2011/ Targets results in
INF.1) 020

11.2% of national raw
steel production was
k) Iron ) obtained through the
Increase in the use
and Steel - of charcoal from charcoal route.
replacement lanted forests in Of this total, 84% of
of charcoal P the wood used to

obtained from produce charcoal Yes

wood from 90, gnd |mpr‘0\'/ement came from self-
. in the efficiency of
deforestation R owned forests, 13%
. the carbonization
with wood from rocess from forests planted
planted forests P by third parties and
2% from legalized

forest waste.

Notes:

a Obtained from Prodes - Project for Satellite Monitoring of Deforestation in the Legal Amazon (Projeto de Monitoramento do Desmatamento
na Amazdnia Legal por Satélite) data, compared to the rates projected in Decree No. 7390/2010.

b Calculated based on the deforestation rates presented in Prodes and the calculation parameters (e.g., carbon stock) from Decree No. 7390/2010.
¢ Information obtained from the ABC Plan.

The results of GHG emissions indicated as “Not estimated” are due to the lack of specific parameters for an accurate estimate that can relate the
actions implemented to emission reductions for the period.

3.2 CLEAN DEVELOPMENT MECHANISM (CDM) PROJECTS IN BRAZIL:
UPDATING

In Brazil, there was no change in the number of projects received by Brazil's Designated National
Authority (DNA) under the Clean Development Mechanism (CDM) or in the number of projects
registered with the CDM Executive Board compared to the BUR4. The halt in the demand for CDM
projects was due to the uncertainties generated by the declaration of the end of the CDM and the
creation of a new mechanism under the Paris Agreement.

As of November 2021, in order to meet the requirements of the decisions adopted regarding the
operation of the CDM and the establishment of the rules, modalities and procedures of the Paris
Agreement Crediting Mechanism, Brazil's DNA decided, through an inter-ministerial agreement, to
suspend the receipt of requests for the issuance of letters of approval for projects to be submitted
under the CDM.

After the opening of the process to request the transition of CDM projects to the Paris Agreement
crediting mechanism, 101 CDM projects in Brazil requested the transition. Those are currently being
assessed.

MITIGATION ACTIONS AND THEIR EFFECTS

: Compliance
of the Sectoral  reduction with NAMAs

8 to 10 Mt the steel industry Not Not
estimated estimated

/3


https://terrabrasilis.dpi.inpe.br/app/dashboard/deforestation/biomes/amazon/increments
https://terrabrasilis.dpi.inpe.br/app/dashboard/deforestation/biomes/amazon/increments
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TECHNOLOGICAL NEEDS; AND INFORMATION
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4.1 GAPS, BARRIERS, RELATED FINANCIAL, CAPACITY BUILDING,
TECHNICAL AND TECHNOLOGICAL NEEDS

Due to the size of the country and its diversity in terms of social, economic and environmental
factors, the information presented in this chapter should be considered provisional, partial and not
detailed. There are important challenges relating to an in-depth reflection on all aspects relevant to
the identification of constraints and gaps, and the financial, technical and capacity-building needs on
a comprehensive scale.

The Nationally Appropriate Mitigation Actions (NAMAs) implemented in Brazil until 2020 faced
significant challenges related to data gaps, structural barriers and constraints in financial, technical
and capacity-building resources.

By analyzing the information segmented by sectors of the GHG Inventory and the specific initiatives
related to the NAMAs, it is possible to consolidate some points:

Agriculture Sector - ABC Plan

Within the scope of the ABC Plan, one of the gaps that stood out was the lack of detailed data obtained
in loco and through images, which is essential for validating and measuring results related to the
adoption of sustainable and resilient production systems. Furthermore, the lack of participatory
and integrated systems for monitoring, tracking and validating information has compromised
the efficiency of the tracking of the actions implemented. Another relevant gap was the lack of
harmonized preliminary information for the creation of a national tracking and certification system,
which is fundamental for guaranteeing the transparency and reliability of data on emissions in the
agriculture sector.

In addition, the great diversity of biomes and actors present in different Federative Units/States
represented a significant barrier, making it difficult to standardize and integrate monitoring systems.
This complexity has been exacerbated by the dynamic evolution of agricultural technologies and
practices and by limited financial resources for travel, expert consultations and the development of
monitoring infrastructure. In addition, the technical knowledge lag with regard to the best practices
and technologies applicable to the various biomes has made it difficult to implement more effective
actions on a large scale.

In this context, the main needs include financial resources for acquiring high-resolution images,
developing integrated monitoring systems and hiring experts for technical support and capacity
building. It is essential to promote the training of professionals in tracking and certification, as well
as encouraging the dissemination of technologies adapted to regional circumstances. Fostering
research and technological development is also necessary, including investment in infrastructure
and international cooperation to expand the exchange of knowledge and innovation in the sector.
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Land Use, Land-Use Change and Forestry Sector (LULUCF) - PPCDAm and PPCerrado

In the LULUCF sector, one of the most evident gaps was the lack of integration between the various
federal entities with regard to the systems for granting vegetation suppression licenses. In addition,
there has been limited dissemination of integrated fire management techniques, which are essential
for preventing and controlling forest fires. Another gap was the lack of legal certainty to promote
payment for environmental services and the bioeconomy, which affects the business environment
and hinders the attraction of sustainable investments.

The lack of financial resources and budget constraints was the main barrier identified, limiting the
integration of systemsand the dissemination of sustainable practices. Another challenge was the lack of
widespread recognition of the importance of market mechanisms for combating unlawful actions and
promoting legal and sustainable actions. The complexity of the initiatives, combined with the diversity
ofactorsand biomes, has made it difficult to move forward with more consistent programsinthe sector.
The needs to overcome these barriers include the allocation of financial resources for the integration
of state and federal systems, the strengthening of institutions to promote forest governance and
training in fire management techniques. In addition, it is essential to promote recognition of the
importance of environmental services and of the bioeconomy, guaranteeing incentives and legal
certainty to attract investors and strengthen market mechanisms.

Energy Sector

In the energy sector, the main gap was the lack of consolidation and dissemination of emerging
technologies, such as concentrated solar thermal power plants and energy storage systems.
Furthermore,limitationswereidentifiedintheMeasurement,ReportingandVerification(MRV)processes
in energy efficiency programs, compromising the proper measurement of the results obtained.
Barriers include insufficient financial resources for the development and dissemination of these
technologies, as well as a lack of technical training to implement innovative practices in the sector.
The complexity of implementing robust MRV systems and the need to standardize methodologies
have hindered the progress of energy efficiency programs.

The main needs include financial investments for research, development and consolidation of
innovative technologies, as well as the promotion of seminars, workshops and exchanges to train
professionals in the sector. It is essential to boost international cooperation in order to speed up
technological development and facilitate the transfer of knowledge. In addition, it is important to
strengthen MRV systems with robust methodologies and resources for technical capacity building.

Industrial Processes and Product Use Sector - Sustainable Steelmaking

In sustainable steelmaking, gaps were identified related to the shortage of funding for new pilot
projects and the expansion of the payment-by-results mechanism, which is restricted to companies
that are already covered. This has limited the potential for expansion and the positive impact of
existing initiatives.

Limited financial resources and the lack of capacity building and technology transfer to regions and
companies outside the projects were the main barriers. This has made it difficult to include new actors
and to scale up successful projects. The needs include raising financial resources for the expansion of
pilot projects and payment by results, as well as capacity-building programmes in MRV methodologies
and low-carbon technologies. It is also essential to promote the transfer of technologies to regions
that are not yet served, ensuring the inclusion and strengthening of sustainable actions in the sector.
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Finally, although the NAMAs have contributed to important advances in various sectors, significant
gaps still need to be addressed. Barriers such as the lack of integration between systems, limited
financial resources and insufficient technical capacity building hinder the achievement of their full
potential. Inorderto overcomethese challenges, itis essential to prioritize investmentsin technologies,
research and development, professional capacity building and international cooperation. Enhancing
governance and systematizing information are also key to ensuring the effectiveness of Brazil's
climate actions in the context of the NAMAs and global commitments.

4.2 INFORMATION ON THE SUPPORT RECEIVED

Climate financing from external multilateral and bilateral sources plays a key role in advancing climate
action in Brazil. This financing contributes significantly to the implementation of public policies and
programmes. It mobilizes private resources for investments aimed at low carbon emissions and at
increasing climate resilience, including to support initiatives by civil society organizations. However,
since 2018, as reported in Brazil's last two Biennial Update Reports (BUR), there has been a reduction
in the amounts provided by cooperating countries and entities.

The Sixth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) highlights
the importance of increasing finance for developing countries, such as Brazil, in order to promote
and accelerate actions that help achieve global climate targets, while promoting local and regional
benefits. Through public funding and clear signals to investors, governments can reduce economic
barriers and direct essential resources to mitigation and adaptation actions in these countries. Private
investors and banks, as well as national and international companies committed to environmental
and social sustainability standards, play a crucial role in promoting a sustainable transition. In
addition, political commitment, policy coordination, international cooperation, effective ecosystem
management and inclusive governance are key to effective and equitable climate action. Sharing
appropriate technologies, knowledge and policies, together with adequate funding, will allow all
communities to participate in reducing emissions and avoiding processes and products with a high
carbon footprint. Substantial investments in adaptation are also essential to prevent or mitigate
growing risks, especially for vulnerable groups and regions.

Given the importance of international finance in catalyzing action for climate change, Brazil has
stressed the need for the financial contribution to be adequate, predictable, sustainable, new and
additional. Recalling the commitment established in the Paris Agreement by developed countries to
mobilizing 100 billion dollars a year by 2020, Brazil stresses that there is little transparency about the
current state of compliance with this commitment.

Due to the size of the country and its diversity in terms of social, economic and environmental factors,
the information presented in this chapter should be considered non-exhaustive, since there is still a
need for a structured reflection on the issue in the country and the strengthening of arrangements
for gathering information, considering all aspects that are relevant to the identification of constraints
and gaps, and related financial, technical and capacity-building needs.

The contribution of resources to Brazil in the 2020-2022 period totaled approximately 516 million
dollars. The information on the financial support received was gathered through the contribution of
the General Coordination of Sustainable Finance, from the Ministry of Finance’s Undersecretariat for
Financing Sustainable Development.
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The data was collected and is available in Table 4.1., in the common tabular format established
in accordance with Decision 5/CMA.3. The table shows Climate Investment Fund initiatives, in the
amount of 196 million dollars, as well as resources received or planned from the Green Climate
Fund (GCF) and the GEF, which amounts to approximately 214 million dollars and 106 million dollars,
respectively.

Some partners in the promotion of sustainable development in Brazil through bilateral cooperation
were not included in the tables due to different approaches used in the accounting of the support
and cooperation received, which could not be efficiently assessed or were not included in the above
criteria.

When collecting data, the information from multilateral institutions proved to be more transparent,
accessible, complete and comparable than the data available from bilateral flows. It becomes
challenging, for example, to identify and access information about a flow of climate finance from
a bilateral donor to a civil society organization when there is no Federal Government involvement.
Due to these constraints, information on bilateral channels only includes resources that have been
internalized through a public entity orimplemented under the coordination of a public entity (whether
federal, state or municipal).

In terms of the climate relevance of individual projects, the percentage of the climate component for
multilateral resources was based on the criteria of the funding institution.

It should be noted that resources destined to the private sector and external resources received
directly by sub-national entities are not included.

Compared to the provision of resources in the 2018-2019 period (1.879 billion dollars), reported in
BUR4, there has been a 72% reduction in the financial support received by the country.
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5 FUNDS RECEIVED FOR THE PREPARATION OF
THE BUR

The preparation of the BUR5 was made possible by the financial support received from the Global
Environment Facility (GEF), through a project to prepare Brazil's Fifth National Communication and
the first three Biennial Transparency Reports (BTRs). This project is executed by the Ministry of
Science, Technology and Innovation (MCTI) and implemented in partnership with the United Nations
Development Programme (UNDP).

This support is important to ensure the updating of the information provided, without which the data
collection could be compromised.

It should be clarified that the resources for the preparation of this document are not restricted to
those received from the GEF. The institutions involved have significant support and contributions
from different bodies and a great deal of engagement from teams from other projects and from the
government itself.

The Brazilian government has prepared this BUR5 with a view to consolidating information, enhancing
the transparency of its data, demonstrating its commitment to contributing to the global exercise,
in order to facilitate and accelerate the understanding of the challenges and needs for combating
climate change.
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© INFORMATION ON THE DESCRIPTION OF THE
NATIONAL MRV (MEASUREMENT, REPORTING
AND VERIFICATION)

The Measurement, Reporting and Verification (MRV) of NAMAs in Brazil required a comprehensive
structure, involving different databases and institutional arrangements to ensure the collection of
information.

This section describes, in a non-exhaustive way, some of the initiatives involved in the national MRV
of the NAMAs in Brazil.

6.1 MEASUREMENT AND REPORTING OF GREENHOUSE GAS EMISSIONS

In October 2017, Brazil established the National Emissions Registry System (SIRENE, Sistema de
Registro Nacional de Emiss&es)'® through Decree No. 9,172/2017. SIRENE is a computerized system
developed by the MCTI, whose main objective is to make available the results of the national inventory
of anthropogenic emissions by sources and removals by sinks of greenhouse gases not controlled by
the Montreal Protocol. SIRENE aims to provide security and transparency to the process of drawing
up inventories of greenhouse gas emissions.

SIRENE provides charts and tables of national emissions, which can be exported in an editable
format based on filters selected by the user. In addition, all official publications and transparency
reports are made available to society on the platform. SIRENE also provides emissions and energy
scenarios for 2012-2050, which are generated based on information from the “Options for Mitigating
Greenhouse Gas Emissions in Key Sectors in Brazil” project, a GEF project previously implemented by
the MCTI with the support of the United Nations Environment Programme (UNEP). It also provides a
breakdown of GHG emissions and removals by federative unit/state, based on data from the Fourth
National Communication.

This system also includes a free public platform, developed with the purpose of providing visibility
and transparency to the voluntary submission of greenhouse gas (GHG) emissions and removals
inventory results by organizations in general, called Organizational SIRENE (SIRENE Organizacionais)."”

The Organizational SIRENE module was developed in a collaborative process with various public and
private institutions. The initiative establishes some standardized requirements for the accounting
of GHG emissions throughout the country, guaranteeing the security and robustness of the data;
it stimulates the management and awareness of organizations regarding data collection, preparing
them for carbon trading markets and scenarios; it supports the production sector, decision-makers
and Brazilian public managers in the development and prioritization of policies and actions to achieve
the NDC targets.

16 Available at: https://www.gov.br/mcti/pt-br/acompanhe-o-mcti/sirene

17 Available at: https://sireneorganizacionais.mcti.gov.br/
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6.2 ACTIONS RELATED TO LAND USE, LAND-USE CHANGE AND FORESTRY

Due to its extensive coverage of native vegetation and the dynamics of land use and occupation,
Brazil has implemented a series of systems for monitoring and implementing actions in the LULUCF
sector (Figure 6.1) which together support the monitoring of LULUCF's NAMAs and the REDD+ results
MRYV process.

FIGURE 6.1. MAIN SYSTEMS FOR MONITORING AND IMPLEMENTING ACTIONS IN THE
LULUCF SECTOR

Forest
information

Implementation arrangement of the National Forest Monitoring System

National Forest
Information

System mu
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; Environmental
(Sinaflor) . . Conversion of Land use and
information on . . Forest fires
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Registry

The forest information systems shown in Figure 6.1 provide inputs for the implementation and
monitoring of LULUCF's NAMAs, as well as for the REDD+ results MRV process, in addition to those
designed to provide and organize forest information’®.

In addition to the systems described previously, the MMA, through its support for the National System
for Controlling the Origin of Forest Products - Sinaflor (Sistema Nacional de Controle da Origem
dos Produtos Florestais) and the National Fire Information System - Sisfogo (Sistema Nacional de
Informacdes sobre o Fogo), has been adopting measures to systematize and verify information
on authorized areas of vegetation suppression and authorized burning. The main characteristics
and purposes of the initiatives that make up the conceptual model of the arrangement for the
implementation of the national forest monitoring system are described below.

National forest inventory - NFI

The main objective of the NFl is to produce information on forest resources, from natural and planted
forests, every 5years, to support the formulation of public policies aimed at the use and conservation
of forest resources. The NFI produces information on forest stocks, composition, health and vitality,
as well as the patterns of change in these aspects over time. The NFI also includes the development

18 For more information, please see:
National Forestry Information System (Sistema Nacional de Informacdes Florestais) available at: http://snif.florestal.gov.br/pt-br
National System for Controlling the Origin of Forest Products (Sistema Nacional de Controle da Origem dos Produtos Florestais.)

Available at: www.ibama.gov.br
Register of Public Forests (Cadastro de Florestas Publicas) Available at: www.florestal.gov.br/cadastro-nacional-de-florestas-publicas
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of allometric equations to estimate the volume of wood and the biomass for different forest types, in
partnership with universities and research institutes. These estimates will support the formulation of
public policies for the sustainable use of forest resources, as well as the preparation of future GHG
inventories for the LULUCF sector.

Environmental Monitoring of Brazilian Biomes

Several mapping products have been developed by INPE - National Institute for Space Research
(Instituto Nacional de Pesquisas Espaciais) in partnership with universities and other research
institutions. The different land-use and land-cover data can be accessed through the Terra Brasilis
website™. Information on the occurrence of the burning of vegetation is accessible at “Queimadas”
(Fires)?, while more information on land use is available at TerraClass Cerrado and TerraClass
Amazoénia?'.

Information on annual deforestation rates can also be found through the Project for Satellite
Monitoring of Deforestation in the Legal Amazon (Projeto de Monitoramento do Desmatamento na
Amazbnia Legal por Satélite) (PRODES).

National Rural Environmental Registry System - SICAR (Sistema Nacional de Cadastro
Ambiental Rural)

The National Rural Environmental Registry System (SICAR) was created to manage environmental
information on rural properties on a national basis. By October 2023%, the system had 7.2 million
registered properties across the country, totaling approximately 672 million hectares already
registered and monitored. This information is an important input both for combating deforestation
and for mapping registered rural properties.

6.5 REPORTING OF SECTORAL GREENHOUSE GAS EMISSION REDUCTION
IN AGRICULTURE

The ABC Platform is the MRV instrument set up in the context of the ABC Plan and aims to develop and
validate a broad and integrated system for identifying, qualifying and monitoring the adoption of ABC
Plan technologies and their contribution to GHG mitigation. The assessment methodologies follow
internationally established GHG emissions monitoring protocols and IPCC guidelines, in addition to
national scientific data at state, municipal or biome level.

The ABC+ Integrated Information System (SINABC, Sistema Integrado de Informac8es do ABC+) is
an automated platform set up via a technical cooperation agreement between the Department of
Innovation, Sustainable Development, Irrigation and Cooperativism of the Ministry of Agriculture and
Livestock (MAPA) and the Federal Data Processing Service (SERPRO, Servico Federal de Processamento
de Dados).

19 Terra Brasilis Website Available at: https://terrabrasilis.dpi.inpe.br/

20 INPE's website on fires. Available at: https://terrabrasilis.dpi.inpe.br/app/dashboard/fires/biomes/aggregated/

21 TerraClass Cerrado. Available at: www.dpi.inpe.br/tccerrado;
TerraClass Amazdnia. Available at: www.inpe.br/cra/projetos_pesquisas/dados_terraclass.php

22 Newsletter. Available at: https://www.car.gov.br/manuais/Boletim_Informativo_Outubro_de_2023.pdf
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The SINABC Platform has three pillars:

D The Governance System of the ABC Plan - SIGABC (Sistema de Governanca do Plano ABC) with
public access to be fed by the State Management Groups (GGEs, Grupos Gestores Estaduais)
of the ABC+ Plan These groups are responsible for coordinating and guiding the Plan’s actions
within the scope of each Brazilian federative unit/state. Currently, State Management Groups
(GCEs) have been formally established in 23 federative units/states, and are structured in 20 of
them, through the establishment of partnerships with federal, state and municipal government
institutions, as well as non-governmental institutions and the private sector;

D The Rural Credit and Proagro — Agricultural Activity Guarantee Program (Programa de Garantia
da Atividade Agropecuaria) Operations System - SICOR (Sistema de Opera¢des do Crédito Rural
e do Proagro), including the development of a business intelligence panel based on cross-
referencing the rural credit operations databases of the Central Bank of Brazil (SICOR), the
Ministry of the Environment and Climate Change (MMA), rural properties (SICAR - National
Rural Environmental Registry System (Sistema Nacional de Cadastro Ambiental Rural)) and
the Brazilian Institute of Geography and Statistics (IBGE, Instituto Brasileiro de Geografia e
Estatistica); and

D The Multi-institutional Platform for Monitoring Greenhouse Gas Emissions Reductions in
Agriculture - ABC Platform, which consists of the development of a technological solution for
the sustainable practices of ABC+, starting with Degraded Pasture Recovery Practices (DPRP)
and, in the next stages, Management of Livestock Production Waste (MLPW) and Intensive
Finishing (IF).
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