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| NATIONAL CIRCUMSTANCES AND INSTITUTIONAL
ARRANGEMENTS

1.1 NATIONAL CIRCUMSTANCES
Country Profile

Brazil is a developing country endowed with extensive land and sea areas. With a population
of approximately 212 million inhabitants and a territory of 8,510,295.914 km?, the country has
undergone intense urbanization over the past 50 years and 84% 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 been making
efforts on the sustainability front, and, thanks to investments in research and innovation, has
succeeded in expanding its industrial and agricultural production while preserving the environment
and fighting poverty, which are pillars of sustainable development. Investments in agricultural
production helped Brazil move from a food importing country suffering from severe food insecurity
in the 1970s to the second largest food exporter in the world, a major guarantor of food security at
the global level.

Brazil has set a global benchmarkin sustainable agriculture by establishing a holisticapproach to
the landscape, adopting sustainable practices in lands that are suitable for farming, and encouraging
the environmental regularization of rural properties. The Brazilian Forest Code is one of the most
advanced pieces of environmental legislation in the world. The law establishes that at least 80% of
the area of rural properties in the Amazon must be allocated to conservation and sustainable use of
natural resources, meaning that rural producers are allowed to use a maximum of 20% of the land in
their properties. In the Cerrado, this percentage is 35% and 20% in the remaining biomes.

The Brazilian agricultural sector accounted for approximately 21% of the country’'s total GDP
in 2018, with exports reaching a nominal record of US$101.7 billion, an increase of 5.9% compared
to 2017 (Cepea', 2018), of a total value of the national agricultural production of 343.5 billion BRL, an
increase of 8.3% compared to 2017. This corresponds to 227.5 million tons of grains (cereals, pulses
and oilseeds), in addition to other agricultural commodities (IBGE 20182).

In addition to its relevance in the GDP, according to Cepea, this sector is fundamental for the
balance of trade - it accounts for more than 40% of total exports. The sector accounts for 20% of all
existing jobs in Brazil, i.e., 18.2 million workers. It should be pointed out that 45% of workers in this
sector work in primary production. According to the Agricultural Census, there are five million Brazilian
families involved in the production of food, fiber and power. This clearly reflects the importance of
sustainability in its three pillars - environmental, economic and social.

" Cepea, 2018. Centro de Estudos Avan¢ados em Economia Aplicada da ESALQ/USP. Available in:<https://www.cepea.esalq.usp.br>. Accessed
on: 12 December 2018.

2 IBGE, 2018. Produg¢do Agricola Municipal - PAM1, referentes ao ano civil de 2018. Available in: <https://biblioteca.ibge.gov.br/visualizacao/
periodicos/66/pam_2018 v45_br_informativo.pdf> and <https.//www.ibge.gov.br/estatisticas-novoportal/economicas/agricultura-e-

pecuaria/9117-producao-agricola-municipal-culturas-temporarias-e-permanentes.htm/>
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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. 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. In a world of increasing climate uncertainty, Brazil is implementing strategies to ensure national
and global food security.

With low greenhouse gas emissions levels, the diversified Brazilian industrial sector also follows
sustainable principles, with an increasing share of renewable energies in its energy mix. In 2019,
more than half (58%) of the energy consumed in the industrial sector came from renewable sources.

Brazil has the cleanest energy mix and electricity mix among the largest global consumers. The
Domestic Energy Supply (OIE for its acronym in Portuguese) in 2019 was 294 million toe (tons of oil
equivalent), slightly higher than in 2018, which was 288.4 million toe. A breakdown of the energy mix
for 2018 and 2019 shows a significant increase in the renewable sources share, from 45.5% in 2018
to0 46.1% in 2019. This accounts for a 2.8% increase in the supply from renewable sources compared
to the previous year, compared to a 0.3% increase in non-renewable sources during the same period.

Brazil's share of renewables in its energy mix is currently 4.3 times larger than the average in
OECD countries and 3.3 times larger than the average for the rest of the world. A study conducted by
the International Energy Agency? revealed that Brazil would reach 44.3% of renewable energies in its
energy mix by 2023, but the country exceeded that share as early as in 2018.

Regarding the generation of electric energy, in 2018-2019 wind energy supply increased by
15.5% and hydro generation rose by 2.3%. Photovoltaic solar generation deserves special notice,
since it reported a significant increase of 92% in this period. Therefore, the country's electricity mix
remains primarily based on renewable sources, with the prospect of increasing its share over the next
few years given the growing competitiveness of wind and solar sources. Brazil has a share of 83% of
renewable sources in its electricity mix, i.e., 2.9 times larger than the average in OECD countries and
almost 3.1 times larger than the average for the rest of the world.

As far as bioenergy is concerned, the total supply in 2019 was 93.9 Mtoe, which accounts for
31.9% of the Brazilian energy mix and represents an increase compared to 2018, which was 31.4%.
In the transportation sector, a highlight is the increased share of ethanol in the light vehicle segment.
In 2019, ethanol production was 35.2 million m3, up 5.6% over 2018. Biodiesel production in 2019
increased by 10.7% over 2018, thus confirming the growth trend of previous years.

The country has also made progress in national development priorities. There is an incremental
improvement in indicators related to access to health, basic sanitation, fighting hunger, poverty, and
income inequality. Its improvement is also due to better living conditions and household income as
a result of effective 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, such as an emphasis on improving urban environmental conditions,
with an increase in basic sanitation and proper treatment of solid waste.

3 https.//www.iea.org/reports/renewables-2018
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TABLE I: RELEVANT INFORMATION ABOUT BRAZIL*

Standard Characteristic

Total area of 8,510,295.914 km?; divided into five political-administrative regions - North, Northeast,

Territory Midwest, South and Southeast; composed of 26 states and the Federal District.
Population 211.9 million people.
Climate Five climatic regions: Equatorial (North), Tropical (most of the territory), Semi-arid (Northeast),
Tropical of Altitude (Southeast), and Subtropical (South).
Biodiversit Six biomes®: Amazon (49.5%), Cerrado (23.3%), Atlantic Forest (13%), Caatinga (10.1%), Pantanal
y Wetlands (1.8%), and Pampa (2.3%).
Native

. The country has 84% of the Amazon and 60% of the territory preserved.
vegetation cover
Protected areas account for 30.68% of the territory, including Conservation Units (18.1%) and
Indigenous Lands (12.48%), in addition to Conservation Units in marine areas (26.62%). The country
has over 2,000 terrestrial conservation units, which corresponds to nearly 18% of the Brazilian
territory.

Protected Areas

The country has approximately 12% of the world's surface fresh water. Twelve river basins provide
Water resources  abundant water resources; however, they are unevenly distributed throughout the territory. Currently, the
primary use of water in the country is irrigation (in terms of utilized volumes), with more than 900 m?/s.

The percentage of renewable sources in the Brazilian Energy Mix in 2019 was 46.1%, a significantly
higher share than the average in OECD countries (10.8%) and the world (14.2%). In the electricity mix,
renewable sources accounted for 83% of energy sources for electricity generation in 2019, with the
average of OECD countries in 2019 at 28.5% and the world average at 26.7%.

Energy mix

TABLE II: SOCIOECONOMIC INDICATORS IN BRAZIL

Socioeconomic indicators® 2000 2010 2013 2015 2016 2017 2018
GDP (in billions of BRL, current values) 1,199 3,886 5,332 5,996 6,267 6,554 6,828
GDP (in billions of USD, constant values 1,093 2,861 3,123 3,028 2,928 2,959 2,992
from 2011)

GDP per capita (in thousands of BRL,

6,860 19,855 26,521 29,323 30,399 31,534 32,595
current values)

GDP per capita (USD, constantvalues from 44 103 44620 15536 14,807 14200 14,236 14283

2011)

Human Development Index (HDI) 0.684 0.726 0.752 0.755 0.757 0.760 0.761
Gini Index (World Bank estimate) 59M 53.7M 52.8 51.9 53.3 53.3 53.9
Life expectancy at birth (years) [SDG 3] 70.1 73.6 74.5 75.0 75.2 755 75.7
Infant mortality rate (per 1,000 births)

[SDG 3.2] 30.4 16.7 14.9 14 14.6 13.2 12.8
Percentage of the population living on less 13.40 5 40 31 32 39 44 44

than US$1.9 per day (PPP7 2011)

M Data unavailable for the year; last year data repeated.

4 Data from the Brazilian Institute of Geography and Statistics. Available from the portal < www.ibge.gov.br>. Accessed on: 15 May 2020.

> A Biome is defined as life (plant and animal life) comprised of clusters of contiguous and identifiable types of vegetation on a regional scale,
with similar geoclimatic conditions and a shared history of changes, resulting in unique biological diversity. (IBGE, 2004). Biome distribution data
available in: https://biblioteca.ibge.gov.br/visualizacao/livros/livi01676.pdf

¢ World Bank, 2020. World Bank Open Data. Available in: <https://data.worldbank.org/>. Accessed on: 15 May 2020.

7 PPP - Purchasing Power Parity. Value outlined according to an assessment of the ideal cutoff line to capture the country’s poverty in relation to
the rest of the world, but also controlling for its level of development.
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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
(UNFCCCQ) in the country. These instruments remain in force, and some have been improved since
BUR3 was released.

The first such instrument is the National Policy on Climate Change (PNMC for its acronym
in Portuguese), 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 for Nationally Appropriate Mitigation Actions (NAMAs) presented at the Copenhagen
Conference (COP-15). NAMAs and PNMC actions have been the main focus of BUR publications so
far. Their main features and components can be found in Table lll. Decree No. 10,145°, of November
2019, established the new climate governance framework, and provides for the Interministerial
Committee on Climate Change, which improves the government's coordination of climate affairs.

TABLE Ill: MAIN ELEMENTS OF THE NATIONAL POLICY ON CLIMATE CHANGE (PNMC)

Legal

Law No. 12,187/2009.
Framework

To promote sustainable development while protecting the climate system; to reduce greenhouse

gas emissions from different sources, as well as to strengthen removals of these gases by sinks; to

implement measures to adapt to climate change; to preserve, conserve and recover natural resources;
Goals 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
Commitment

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

Instruments under the PNMC include the National Plan on Climate Change; the National Fund on
Climate Change; the Action Plans for the Prevention and Control of Deforestation - Amazon, Cerrado;
Plans for Mitigation and Adaptation in Agriculture, Energy, and Charcoal, as well as Brazil's National

Instruments Communication to the UNFCCC. Policy instruments also include, but are not limited to, resolutions of
the Interministerial Committee on Climate Change (CIM), fiscal and tax measures, credit and financing
facilities, research programs by development agencies, and financial and economic measures related
to mitigation and adaptation to climate change.

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

GTIEEL Sector-Specific Commitment - revoked by Decree No. 9,578/2018.
The institutional instruments, within the governmental scope, are the Interministerial Committee
on Climate Change (CIM for its acronym in Portuguese) and the Commission for the Coordination of
Meteorology, Climatology and Hydrology Activities (CMCH for its acronym in Portuguese). The current
governance of the CIM is provided for by Decree No. 10,145, of November 28, 2019, which establishes,
among others, its jurisdiction and composition. The CIM functions on a standing basis and is intended
Governance to establish guidelines, design and coordinate public actions and climate change policies. The CIM's
and deliberative body - the Board of Ministers - is comprised of 9 Ministers of State: | - Chief of Staff of the
institutional Presidency of the Republic, who will act as the chair of the Committee; Il - Minister of Foreign Affairs;
arrangements |l - Minister of the Economy; IV - Minister of Agriculture, Livestock and Food Supply; V - Minister of

Regional Development; VI - Minister of Mines and Energy; VII - Minister of Science, Technology and
Innovations; VIII - Minister of the Environment; and IX - Minister of Infrastructure.

At the civil society level, the Brazilian Forum on Climate Change (FBMC) and the Brazilian Research
Network on Global Climate Change (Rede CLIMA) are also institutional instruments to assist in the
implementation of the Convention.

8 Source: http://www.planalto.gov.br/ccivil 03/ Ato2007-2010/2009/Lei/L12187.htm

? Available in: <http.//www.planalto.gov.br/ccivil_03/ ato2019-2022/2019/decreto/D10145.htm >
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As the implementation of NAMAs is still ongoing, it should be noted that in September 2016 the
country deposited the instrument of ratification of the Paris Agreement, in addition to ratifying the
Doha Amendment to the Kyoto Protocol in December 2017. BUR3 provides details on the Nationally
Determined Contribution (NDC)'® which was submitted to the UNFCCC on September 21, 2016.

1.2 INSTITUTIONAL ARRANGEMENTS

To prepare the National Communications of Brazil (NC) on a permanent basis, the General
Coordination of Climate Science and Sustainability (CGCL) of the Ministry of Science, Technology and
Innovations (MCTI) coordinates the project, whose main objective is to assist the Brazilian Government
to develop transparency reports to the UNFCCC. Therefore, the CGCL is responsible for preparing Brazil's
National Communications.

National Communication projects were funded through international resources from the Global
Environment Facility (GEF), and are supported by the United Nations Development Programme (UNDP) through
its role as implementing agency, and rely on the endorsement of the Brazilian Cooperation Agency (ABC).

The NC brings together the inputs of hundreds of national experts from numerous public and private
institutions, such as universities, research institutes and bodies, businesses and trade associations that
contribute with data directly and perform analyzes. In addition to these, other institutions were indirectly
involved - they provided official national data on public platforms. Above all, there is relevant academic
engagement from the Brazilian Research Network on Global Climate Change (Rede CLIMA), in collaboration
with other researchers who are members of various research groups, with which institutional partnerships
are established in order to upgrade and/or improve relevant methodologies, in particular the National GHG
Inventory. Advances in the submission and breakdown of information within the scope of the NC have been
planned, with a view to incorporating the best available science on an ongoing basis and updating data that
will show the sustainability features and the low carbon history of the Brazilian production sector.

The quality assurance and quality control plan (QA/QC) of the National GHG Inventory is established
in the initial planning stage of the NC's activities. The project's team of experts performs quality control
(QC) of the methodological approach. Quality assurance (QA) includes a public consultation process that
is open to anyone, as well as experts not directly involved in the efforts in order to collect insights to
improve the results achieved.

In addition, with the mission of helping establish an interface between the Brazilian Government
and the UNFCCC, the Environment Division Il of the Ministry of Foreign Affairs (MRE) acts as a National
Focal Point, so it is responsible for the official submission of National Communications to the Climate
Convention. Additionally, the MRE is responsible for the interministerial coordination of the BURs
with the support of a task-force that includes members from the Ministry of Science, Technology and
Innovations (MCTI); Ministry of the Environment (MMA); Ministry of Agriculture, Livestock and Food
Supply (MAPA); Ministry of Mines and Energy (MME), and Ministry of the Economy (ME); as well as the
Brazilian Agricultural Research Corporation (Embrapa) and the Brazilian Cooperation Agency (ABC).
These institutions work on developing the document, including the provision of updated information in
order to comply with the transparency requirements in the BUR pursuant to national capacities.

Since the submission of the first Biennial Update Report to the UNFCCC in December 2014, Brazil
has submitted technical annexes on REDD+, which reflect the level of forest emission reductions from
deforestation. Such technical submissions regarding Decision 14/CP.19 are prepared by the MMA, which
acts as a focal point for REDD+ with the UNFCCC.

10 Available in: <https.//www4.unfccc.int/sites/NDCStaging/pages/Party.aspx?party=BRA>. Accessed on: 15 May 2020.
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7 NATIONAL INVENTORY OF ANTHROPOGENIC
EMISSIONS BY SOURCES AND REMOVAL
BY SINKS OF GREENHOUSE GASES NOT
CONTROLLED BY THE MONTREAL PROTOCOL

General Aspects

This section presents the historical time series of emissions of the National Inventory of
Anthropogenic Emissions by Sources and Removals by Sinks of Greenhouse Gases (GHG) not
Controlled by the Montreal Protocol in this BUR, from 1990 to 2016.

This inventory is organized according to the structure suggested by the Intergovernmental
Panel on Climate Change (IPCC), and covers the following sectors: Energy; Industrial Processes;
Agriculture; Land Use, Land-Use Change and Forestry (LULUCF); and Waste. GHG removals occur
in the LULUCF sector as a result of reforestation, growth of secondary vegetation, and protection of
natural vegetation, which continue to incorporate carbon in its biomass.

Institutional Arrangements

Preparation of the National GHG Inventory involved significant participation of the Brazilian
scientific and business communities, in addition to various government agencies. The Ministry of
Science, Technology and Innovations (MCTI) coordinates the preparation of the National Inventory,
and is responsible for convening different working groups that help survey sectoral information and
to conduct studies to obtain country-specific emission factors (Figure 1). The MCTI establishes formal
partnerships with various institutions, and also seeks to engage government agencies responsible
for official statistics and data. After establishing these partnerships, the technical team in charge of
preparing the inventory conducts technical discussions with the partners, monitors the updating and
availability of required information, and carries out quality control.

NATIONAL INVENTORY OF ANTHROPOGENIC EMISSIONS BY SOURCES AND REMOVAL BY 1 3
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MINISTRY OF

A s
MCTIC - SRR N Other partner institutions
CGCL

_ >~ Rede Inventory's
4CN Project Project’s \’ CLIMA Technical

Technical N and Scientific
Coordination

{)SIRENE National GHG Inventory
Supervision

Sectoral Inventory Analyst Team -
Energy, Industrial Processes, Waste Treatment,

Coordination

Sectorial coordination

LULUCF Agropec
(UnB and (IFAL and
UFPE) Embrapa)

Waste
(Embrapa)

Agriculture, and Land Use, Land-Use Change and
Forestry (LULUCF) sectors

* Other institutions involved in the preparation of the Inventory

National Civil Aviation Agency — ANAC National Supply Company - CONAB
National Terrestrial Transport Agency - ANTT National Steel Company — CSN
National Association of Automobile Manufacturers - ANFAVEA National Beef Cattle Council - CNPC
National Agency of Petroleum, Natural Gas and Biofuels — ANP National Department of Mineral Production — DNPM Rio Grande do Sul and Santa Catarina Chapters
Beneficient Association of the state of Santa Catarina Coal Industry — SATC Mining Companies of the states of Parand, Rio Grande do Sul and Santa Catarina
Brazilian Association of Chemical Industry — ABIQUIM Brazil's National Confederation of Agriculture and Livestock - CNA
Brazilian UHT Milk Association - ABLV Agricultural Research Corporation of the state of Minas Gerais - EPAMIG
Brazilian Aluminium Association — ABAL Company of Agriculture Research and Rural Extension of the state of Santa Catarina - EPAGRI
Brazilian Food Industry Association - ABIA Energy Research Company — EPE
Brazilian Association of Pork Producers and Exporters - ABIPECS Brazil Steel Institute - IABr and affiliates
Brazilian Association of Dairy Cattle Breeders Brazilian Tree Industry - Iba
Brazilian Association of Brown Swiss Cattle Breeders Brazilian Institute of Geography and Statistics - IBGE
Brazilian Association of Public Cleaning and Special Waste Companies — ABRELPE Brazilian Institute of the Steel Industry - IBS
Brazilian Association of Solid Waste Treatment Companies - ABETRE Institute of Agricultural and Forest Management and Certification - Imaflora
Brazilian Coal Association - ABCM Zootechnical Institute — APTA
Brazilian Association of Holstein Cattle Breeders Rio Grande do Sul Rice Institute
Brazilian Association of Motorcycle, Motorbike, and Bicycle Manufacturers ABRACICLO P&D Consultoria Empresarial Ltda.
ilian A: iation of Agricultural Li 1e Producers — ABRACAL Petrobras
Swine Breeding Association of the state of Santa Catarina — ACCS Rima Industrial S.A.
Swine Breeding Association of Western Parana State of Santa Catarina Coal Producers Union - SIECESC
National Association for Fertilizer Diffusion - ANDA National Cement Industry Union - SNIC
Swine Breeding Association of the state of Sdo Paulo Brazilian Sugarcane Industry Association - UNICA
Swine Breeding Association of the state of Minas Gerains — ASEMG White Martins
Clean Coal Technology Center - CTCL Brazilian Agricultural Research Corporation - Embrapa

Figure I: Institutional arrangements for the preparation of national inventories.

The Brazilian Research Network on Global Climate Change (Rede CLIMA), established by the
MCTI had a significant participation in the academic and research contribution to update activity data,
parameters and emission factors in the National Inventory. Rede CLIMA contributes by presenting
the best available science in support of sectoral studies through experts from different thematic
sub-networks from universities and research bodies such as: the Federal University of Rio de Janeiro,
which coordinates the updating of data and parameters for the Energy sector; the University of
Brasilia for the Land Use, Land-Use Change and Forestry sector; the Federal Institute of Alagoas, for
the Agriculture sector; and the Brazilian Agricultural Research Corporation and its several research
units, which contribute to the Agriculture and Waste Treatment sectors; among other universities
and partner institutions that support updating, publishing and validation of sectoral information.
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Quality Control and Quality Assurance

To comply with the good practices requirements for quality control (QC) recommended by the
IPCC, the methodology, activity data, parameters, emission factors, and calculations were reviewed
by the project team. To this end, validation procedures and activities were established as per the
progress of activities until sectoral reference reports were prepared.

The quality assurance (QA) process first consisted of making reports available for public
consultation to experts not directly involved in the preparation of the National GHG Inventory. In
addition, sectoral reference reports and spreadsheets were made available, including an update
of the 2011-2016 historical time series for technical validation by experts in the individual sectors.
The resulting comments, suggestions, recommendations, and remarks were captured, replied and
incorporated, when relevant.

Archiving and Disclosure

Brazil's national inventories are organized and archived as a set of spreadsheets, in addition
to metadata used throughout the process, ranging from scientific articles to the spatial database
used in the LULUCF sector, and are stored in the MCTI's institutional network. As reported in BUR3,
the sectoral reference reports, which transparently capture methodological details, are also archived
with the MCTI and are made publicly available on the website of the National Emissions Registry
System (SIRENE). As described in the previous BUR, SIRENE provides security and transparency to
the preparation of the National GHG Inventories, and also makes available the results of national
emissions.

2.1 METHODOLOGY

The National GHG Emissions Inventory is prepared in accordance with the guidelines for the
elaboration of the National Communications of Parties not included in Annex | to the Convention,
adopted by decision 17/CP.8.

The methodological approaches and guidance used in the National GHG Inventory were based
on the “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories” (IPCC, 1997); “Good
Practice Guidance for Land Use, Land-Use Change and Forestry” (GPG LULUCF, 2003) and “Good
Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories” (GPG,
2000). Some of the estimates already take into account information published in the “2006 IPCC
Guidelines for National Greenhouse Gas Inventories” (IPCC,2006).

In some relevant sectors for Brazil, such as Agriculture and Land Use, Land-Use Change and
Forestry, no methodologies can be readily applied, given that the emission factors and parameters
recommended by the IPCC largely reflect temperate climate developed countries circumstances, not
necessarily adequate to Brazilian national characteristics. Brazil has characteristics that are not yet
fully mapped and that need to be studied in more detail: its forest cover, agricultural sector and cattle
herd are areas where methodological inadequacies will be significantly amplified. Characterization
of the vegetation in terms of carbon content, CO, removals driven by this vegetation, the special
conditions of fertilization used in agriculture, and the accurate description of conditions for
raising cattle are some examples of what requires extensive and in-depth research. For the Third
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National GHG Inventory, a great effort was made to obtain information corresponding to domestic
circumstances, in addition to seeking to use more detailed IPCC methodologies in order to obtain
more accurate estimates.

The methodological references employed to obtain a data set for activity data, emission
factors, and assumptions adopted for the preparation of this BUR were the same as those stated
in Brazil's Third National Communication (TCN, for its acronym in Portuguese). Detailed information
for the Energy; Industrial Processes; Agriculture; Land Use, Land-Use Change and Forestry (LULUCF);
and Waste Treatment sectors are available in Volume Ill of the TCN. In order to be able to update
emissions beyond the last reported year, i.e., for 2011-2016, estimates were based on national official
data from public platforms or yearbooks from different government or private bodies, in addition
to information from industrial associations for activity data updates, while maintaining the same
parameters and emission factors as those of the TCN. The main sources of information on activity
data were the Brazilian Institute of Geography and Statistics (IBGE for its acronym in Portuguese),
the Brazilian Agricultural Research Corporation (Embrapa for its acronym in Portuguese), the Energy
Research Office (EPE for its acronym in Portuguese), and the National Institute for Space Research
(INPE for its acronym in Portuguese). For methodological details, see Appendix II: Methodological
summary table applied to the National Inventory.

As set forth in paragraph 12 of Decision 17/CP.8, to the extent possible, the key categories are
analyzed to identify the subsectors that should be prioritized in terms of methodological refinement,
taking into consideration its contribution to the total emissions result.

2.2 UNCERTAINTY ANALYSIS

Uncertainty analysis performed for this Inventory considered characteristics of the individual
sectors, the data available and the resources applied in determining emission factors that were most
appropriate to Brazilian circumstances.

The following tables present emissions uncertainties estimates for CO,, CH, and N,O, which
account for 99.4% of emissions in the last year reported. The same criteria used for calculating
uncertainties for the Third Inventory has been used for year 2016.
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TABLE IV: UNCERTAINTIES ASSOCIATED WITH CO, EMISSIONS IN 2016

Sector

“

Uncertainty (%) Emissions (Gg CO,)

Energy 3
Fuel combustion 3
Fugitive Emissions 25

Coal Mining 32
Extraction and Transportation of Oil and Natural Gas 28

Industrial Processes 3
Cement Production 4
Lime Production 10
Other uses of Limestone and Dolomite 21
Iron and Steel Production 6
Aluminum Production 6

Chemical Industry

Other Industries

Land Use, Land-Use Change and Forestry 32
Waste Treatment 57
TOTAL g2

TABLE V: UNCERTAINTIES ASSOCIATED WITH CH, EMISSIONS IN 2016

Sector 2016

399,798
382,293
17,505
2,062
15,443
78,094
22,415
6,392
1,367
37,133
1,321
2,952
6,514
268,962
231
747,085

Uncertainty (%)

Emissions (Gg CH,)

Energy 49 604.9
Fuel Combustion 73 386.3
Fugitive Emissions 44 218.6

Coal Mining 73 56.8
Extraction and Transportation of Oil and Natural Gas 54 161.8

Industrial Processes 10 36.4
Iron and Steel Production 15 21.2
Other Metallurgical industries 15 33
Chemical Industry 17 11.9

Agriculture 31 13,087.1
Enteric Fermentation 34 11,822.9
Manure Management 38 630.9
Rice Cultivations 45 459.9
Burning of Crop Residues 32 173.4

Land Use, Land-Use Change and Forestry 72 672.0

Waste Treatment 16 2,868.5

Solid Waste 23 1,497.1
Wastewater 23 1,371.4
Industrial 30 817.4
Domestic 35 554.0
24 17,268.9

NATIONAL INVENTORY OF ANTHROPOGENIC EMISSIONS BY SOURCES AND REMOVAL BY 1 7
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TABLE VI: UNCERTAINTIES ASSOCIATED WITH N,O EMISSIONS IN 2016

Uncertaint (%) Emissions (Gg N,0)

Energy 101 32.25
Industrial Processes 10 1.71
Chemical Industry 4 0.70
Metallurgical Industry 16 1.01
Agriculture 48 530.27
Manure Management 43 15.82
Agricultural Soils 50 509.95
Animals on Pasture 81 173.01
Other direct sources 56 141.04
Indirect Emissions 102 195.90
Burning of Crop Residues 51 4.50
Land Use, Land-Use Change and Forestry 101 25.14
Waste Treatment 15 7.79
TOTAL 44 597.16

TABLE VII: UNCERTAINTIES ASSOCIATED WITH EMISSIONS BY GAS, AND
UNCERTAINTIES FROM THE TOTAL RESULT IN 2016

Emissions 2016 Uncertainty GWP Emissions 2016

(Gg CO,e)

co, 747,085 12 1 747,085
CH, 17,269 24 21 362,647
N,O 597 44 310 185,120
TOTAL 1 1,294,852

The following tables provide estimates of greenhouse gas emissions for the years 1994, 2000,
2010, 2012, 2015, and 2016, by type of gas and by sector, as suggested by Decision 17/CP.8 22. Since
this decision allows so, Brazil chose not to estimate SO, emissions as they are not relevant for the
country.
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2.3 EMISSIONS RESULTS

Figure Il presents the annual time series of GHG emissions in Brazil, by sector, from 1990 to
2016, in carbon dioxide equivalent (GWP SAR - 100 years').
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mENERGY ®INDUSTRIAL PROCESSES = AGRICULTURE ~ ®WASTE TRETMENT  m LAND USE, LAND-USE CHANGE AND FORESTRY

Figure ll: Greenhouse gas emissions in CO, equivalent (GWP-SAR), by sector, from 1990 to 2016.

As shown in the figure, in recent years the profile of Brazilian emissions has changed (Figure
I1). Due to a reduction in deforestation, the share of national emissions from the Land Use, Land Use
Change and Forestry sector has now decreased. Consequently, the share of other sectors such as
Energy and Agriculture has become relatively larger in terms of the country’s aggregate emissions.

Most importantly, as a result of the efforts undertaken through the implementation of sectoral
mitigation plans, the country has contributed to a significant reduction in its emissions. However,
since the methodology for national inventories does not include some of these sectoral actions,
these positive results are not reflected explicitly in the historical time series. In order to bridge this
information gap, the Brazilian Government has been monitoring its initiatives and making efforts to
develop and implement appropriate methodologies to estimate sectoral emission reductions (see
section Mitigation actions and their effects).

" GWP - 100 years metric, reference values as per the Second Assessment Report (SAR), IPCC, 1995. Available in: < http://www.ipcc.ch/
ublications_and_data/publications_and_data_reports.shtml>. Accessed on: 19 Jul 2018.
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2 |[PCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A.
Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. SPM D.2 p.15.

3 See Myhre, G., D. Shindell, F.-M. Bréon, W. Collins, J. Fuglestvedt, J. Huang, D. Koch, J.-F. Lamarque, D. Lee, B. Mendoza, T. Nakajima, A. Robock,
G. Stephens, T. Takemura and H. Zhang, 2013: Anthropogenic and Natural Radiative Forcing. In: Climate Change 2013: The Physical Science
Basis. Contribution of Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin,
G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA. pp. 710-720.

See also Stocker, T.F., D. Qin, G.-K. Plattner, L.V. Alexander, S.K. Allen, N.L. Bindoff, F.-M. Bréon, J.A. Church, U. Cubasch, S. Emori, P. Forster,
P. Friedlingstein, N. Gillett, J.M. Gregory, D.L. Hartmann, E. Jansen, B. Kirtman, R. Knutti, K. Krishna Kumar, P. Lemke, J. Marotzke, V. Masson-
Delmotte, G.A. Meehl, I.I. Mokhov, S. Piao, V. Ramaswamy, D. Randall, M. Rhein, M. Rojas, C. Sabine, D. Shindell, L.D. Talley, D.G. Vaughan and
S.-P. Xie, 2013: Technical Summary. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia,
V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. pp. 58-59.
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TABLE XIV: ANTHROPOGENIC EMISSIONS BY SOURCES AND REMOVALS BY SINKS
OF GREENHOUSE GASES INTO CO,e, CONVERTED USING THE GTP AND
GWP METRICS, BY SECTOR

GWP-SAR

Energy 208,546 283268 370,983 418455 454056 422,498
Industrial Processes 62,233 73,897 89,946 95,929 96,172 90,107
Agriculture 311,227 328367 407,072 414987 429510 439213
tg:gsg;e' LEELER EE R 862,204 1,186,019 281,073 62,021 233134 290,867
Waste Treatment 31,900 39,631 53,054 56,574 61,939 62,884

1,476,110 1,911,181 1,202,128 1,047,965 1,274,810 1,305,570

GWP-AR5

Energy 211,477 286214 374373 421,491 457,404 425719
Industrial Processes 61,968 73,317 90,863 96,861 97,256 91,229
Agriculture 365328 385026 472,736 480,469 496930 506,958
Itz:‘edstjr;e' SIS e 868,259 1,194,560 284,204 63,992 236006 294,440
Waste Treatment 41,810 51,967 69,610 74,279 81,365 82,613

1,548,842 1,991,083 1,291,786 1,137,093 1,368,960 1,400,960

GTP-ARS5

Energy 199269 273564 358572 406,511 441392 410,201
Industrial Processes 60,026 71,336 84,621 90,358 89,003 82,457
Agriculture 117,831 124817 160,127 164964 171,154 176,430
tg’r’:stjr;e SIS CEC R E 838,856 1,154,351 268,869 53997 221,622 277,533
Waste Treatment 6,957 8,619 11,509 12,216 13,330 13,528

1,223,839 1,632,687 936,501
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BOX Il: REFERENCE APPROACH VS. SECTORAL APPROACH - ENERGY SECTOR

According to 2006 IPCC, it is good practice to apply both a Sectoral Approach (bottom-up methodology) and the Reference
Approach (top-down methodology) to estimate CO, emissions from fuel combustion and to compare the results of these
two independent estimates. The emissions contained in national inventories are those estimated under the Sectoral
Approach. The Reference Approach is a straightforward method that can be applied on the basis of energy supply statistics.
Itis based on the concept of apparent consumption: the production of primary fuels and imports of primary and secondary
fuels are added, and the exports of primary and secondary fuels, bunkers’ and stock change (which can be either positive
or negative). Given this result, CO, emissions estimates are based on the carbon content of fuels.

For the Sectoral Approach, information on fuel consumption by energy sector is multiplied by the corresponding emission
factors. The calculation of CO, emissions according to these two approaches can yield different results, but it is used for
quality control of the sector’s results.

For the Inventory in this BUR, differences above 5% were observed from 1990 to 1999, as shown in Table XV. The main
reasons for discrepancies are due to the statistical adjustments made in the Energy Balance and the values considered
in the variation of oil stocks, i.e., adjustments made in primary sources that are not reflected in secondary fuels. These
findings are being investigated in order to improve the estimates in the next submissions.

TABLE XV: REFERENCE APPROACH VS. SECTORAL APPROACH IN THE ENERGY SECTOR

Reference Sectoral .
Approach (A) Approach (B) D'f?(e;?;/c:»(%)
(Gg CO,) (Gg CO.)
1990 174,294 162,431 7.3%
1991 180,109 168,246 7.1%
1992 183,738 171,880 6.9%
1993 189,959 177,436 7.1%
1994 205,524 185,663 10.7%
1995 212,864 201,319 5.7%
1996 231,512 216,775 6.8%
1997 245,608 230,492 6.6%
1998 254,650 239,222 6.4%
1999 262,751 250,096 5.1%
2000 263,630 256,319 2.9%
2001 275,794 264,559 4.2%
2002 270,801 262,362 3.2%
2003 259,947 256,730 1.3%
2004 277,428 271,775 2.1%
2005 283,132 277,143 2.2%
2006 286,847 283,203 1.3%
2007 299,437 296,034 1.1%
2008 317,998 314,236 1.2%
2009 303,551 297,934 1.9%
2010 340,512 333,669 2.1%
2011 353,836 349,252 1.3%
2012 384,690 381,786 0.8%
2013 418,113 413,171 1.2%
2014 449,397 436,996 2.8%
2015 416,516 413,035 0.8%
2016 382,166 382,504 -0.1%

4 Under the Sectoral Approach, emissions from international bunkers are calculated and reported as memo items, they are not computed
towards the country’s total (see item 1.3.1.2).
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3 MITIGATION ACTIONS AND THEIR EFFECTS

This chapter presents detailed information about Brazil's Nationally Appropriate Mitigation
Actions (NAMA) communicated to the UNFCCC via document FCCC/AWGLCA/2011/INF.1. The period
varies according to the initial year of each NAMA implementation, going up to 2020, whenever
possible. As required by the National Policy on Climate Change (PNMC), all NAMAs are matched with
the government's Sector Plans at the national level. The PNMC provides for actions in addition to the
NAMAs described in this report.

Brazil was one of the few developing countries to report a Nationally Determined Contribution
(NDC) to the Paris Agreement with a mitigation approach based on an absolute reduction in
greenhouse gas emissions for the economy as a whole. In addition, prior to 2020, the country steadily
and consistently implemented the NAMAs reported to the Convention as described below.

This set of actions contributes to reducing global greenhouse gas emissions. This effort is
Brazil's contribution to international endeavors to mitigate climate change.

The Table XVI: Mitigation actions below presents the Brazilian NAMAs according to the
guidelines established by Decision 2/CP-17, Annex lll, and it includes: name, nature of the action,
sector, coordinating institution, gases, general objective, description, period, methodology and
assumptions, specific objective, goals, progress indicators, actions/steps taken, and results'. This
format was adopted when BUR3 was released, and it represents an evolution for the reporting of
Brazil's actions based on national progress in monitoring the NAMAs and the lessons learned as part
of the international consultation and analysis process (ICA) of the previous BURs.

S The estimated reductions informed herein are only indications in view of the difficulties in quantifying mitigation actions results in the country.
However, the actions/steps taken and the results reported, together with the recognition of gaps and capacity needs and efforts reported in
the section concerning SMMARE and MRV of actions, reflect the efforts that Brazil has been undertaking to quantify greenhouse gas emissions
reductions and transparency of this information.
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TABLE XVI: MITIGATION ACTIONS

Name: Sectoral Mitigation and Adaptation Plan to Climate Change for the Consolidation of a Low Carbon Emission

Economy in Agriculture (ABC Plan)

Nature of the action: NAMA

Sector: Agriculture

Coordinating Institution: Ministry of Agriculture, Livestock and Food Supply (MAPA)
Gas (es): CH,, N,O, CO,

General Objective: to expand the area under sustainable agricultural production systems that ensure the sustainable
development of agriculture and reduce GHG emissions.

Description: Brazil has been investing in research and technology development for its agricultural sector’s sustainability
for the past five decades. In this context, the ABC Plan was established in 2010 as one of the government's tools to promote
sustainable agricultural practices throughout the country. The ABC Plan encourages farmers to adopt a set of technologies
toward strengthening resilience and adaptive capacity, as well as increasing productivity and economic profitability of
national agricultural systems, with the integration of soil, water and biodiversity conservation and based on an Integrated
Landscape Approach (ILA). These technologies have contributed to increasing food production and, therefore, food safety,
while making production systems more resilient to climate change and more efficient in controlling GHG emissions related
to agricultural activities. According to the Forest Code, the ILA focuses on improving agricultural systems by fostering
technologies included in the ABC Plan, without the need to expand the lands currently allocated to agriculture and also
by reconciling with the environmental regularization of rural properties. The ABC Plan includes the implementation of the
following NAMASs:

e Restoration of degraded pasture;

e Integrated crop-livestock-forest systems and other modes of agroforestry systems;

o No-till farming;

o Biological nitrogen fixation;

o Along with other courses of action that strengthen the resilience of production systems, goals in the ABC Plan also
include actions to foster the expansion of planted forest areas, in support of the Steel Sector Plan, and expansion
of treatment facilities for animal waste with a view to reducing emissions from production activities. The additional
actions to the NAMAs are the result of the participatory construction of the ABC Plan, and the robust commitment
and ambition of the Brazilian agricultural sector given the potential to control its emissions. The expansion of
action goals in the ABC Plan is also due to the urgent need to strengthen resilience and the capacity to adapt to
climate change in order to counter the substantial threat to food security that the growing climate uncertainty has
generated.

Period: 2010-2019

Projected GHG reduction according to NAMAs:
e Restoration of pasture: 83 to 104 million tCO,e by 2020
e Integrated crop-livestock-forestry systems: 18 to 22 million tCO,e by 2020
e No-till farming: 16 to 20 million tCO_e by 2020
e Biological nitrogen fixation: 16 to 20 million tCO,e by 2020

MITIGATION ACTIONS AND THEIR EFFECTS
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Methodologies and assumptions:
The ABC Plan’s central assumption is that the control of GHG emissions inherent to agroecosystems can be achieved
through an Integrated Landscape Approach (ILA). The adoption of conservationist agriculture strategies and practices,
combined with the integration of production systems, makes it possible to boost the agroecosystems' resilience and their
ability to adapt to external, thereby providing even more significant economic gains. These strategies encompass the
adequate management and conservation of soil, water, and biodiversity, duly compatible with the use of external inputs,
thus intensifying production.
Monitoring of the implementation of mitigation actions in the agricultural sector was based on a strategy that included:
1) Data collection:

e Analyses of satellite images where actions have been implemented;

e Information collected directly from the banking sector (contracts under the financing line established by the ABC

Plan);
e Census data from the Brazilian Institute of Geography and Statistics (IBGE), the National Supply Company (Conab)
and/or private companies;

e Field surveys or even surveys based on technical plans.
2) Data processing: centralized through the Multi-Institutional Platform of Climate Change and Agriculture (ABC Platform),
whichinvolves experts from several institutions for information survey, analysis and validation. These experts are responsible
for explaining the reference scenario and establishing calculation methodologies used to account for reductions applicable
to the Brazilian ecological and technical conditions. Along with the data on the adoption of ABC technologies, there are
data for the decentralized promotion of actions via the coordination of the ABC Plan and the data on credit raising for the
adoption of technologies. This data set comprises the information required for monitoring the implementation of the ABC
Plan.

Specific Objective: Recovery of Degraded Pastures with an estimated contribution to a reduction of 83 to 104 million tCO,e
by 2020.

Goals: Recovery of 15 million hectares of degraded pastures.

Progress Indicators: Area (ha) of recovered pasture.

Specific Objective: Establishment of Crop-Livestock-Forest Integration Systems (CLFl) and Agroforestry Systems (AFS) with
an estimated contribution to a reduction of 18 to 22 million tCO,e by 2020

Goals: Expansion of the adoption of CLFI by 4 million hectares; Agroforestry Systems (AFS) by 2.76 million hectares.
Progress Indicators: Area (ha) implemented with CLFI and AFS.

Specific Objective: To increase the area cultivated under the no-till farming (NTF) system with an estimated contribution
to a reduction of 16 to 20 million tCO,e by 2020.

Goals: Expansion of the NTF system by 8 million hectares.

Progress Indicators: Area (ha) managed under the NTF system.

Specific Objective: To increase the area cultivated under the biological nitrogen fixation system with an estimated
contribution to a reduction of 10 million'® tCO,e by 2020.

Goals: To increase the adoption of BNF to 5.5 million hectares of cultivated areas, substituting nitrogen fertilizers.
Progress Indicators: Area (ha) cultivated with BNF and number of inoculant doses traded.

Specific Objective: To promote reforestation actions in the country, expanding the area covered with Planted Forests
currently used to produce fibers, wood and cellulose by 3.0 million hectares - from 6.0 million hectares to 9.0 million
hectares'®

Goals: To increase plantation by 3.0 million hectares.

Progress Indicators: Area (ha) with planted forests.

Specific Objective: To broaden the use of treatment technologies for energy generation and production of organic
compost, with an estimated contribution to a reduction of 6.9 million tCO,e by 2020.
Goals: To broaden the use of technologies for the treatment of 4.4 million m? of manure.
Progress Indicators:
e Volume of processed biogas;
Volume of methane used for the generation of energy;
Volume of electric power generated with the use of biogas;
Tons of organic compost generated.

6 During the development stage of the ABC Plan, the estimated value of the potential expansion of BNF adoption was revised, and so were
the related emission reduction estimates. The reduction result for the agricultural sector was estimated through the relevant set of NAMAs;
however, it was remained unchanged, and the adjustment was offset by the addition of new courses of action. These include Animal Waste
Treatment, with an additional reduction estimated at 6.9 million tCO,e by 2020; the increase in the area with planted forests had no estimated
emission reduction potential since it is viewed as an action contributed to the Steel Sector Plan.
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Specific Objective: To encourage, motivate, and support the agricultural sector in implementing actions to adapt to climate
change.
Goals: To strengthen the agriculture sector’s capacity to adapt to climate change.
Progress Indicators:
e Number of actions for the adaption of plants and productive systems;
e Area (ha) with adaptation actions in the mapped regions.

Actions/Steps taken: The central action of the ABC Plan is to foster appropriation of information by rural producers so
as to encourage the implementation of sustainable production systems. The availability and accessibility of information,
confidence in the technology presented, and safety in the process lead the producer to invest in these changes. In addition
to private sector initiatives, actions directly taken by the federal government include:

e Over 3,400 capacity-building events;

e Over 42,600 technical workers trained on the technologies in the ABC Plan;

e Training of some 87 thousand producers all over the country;

e 966 Technological Reference Units (URTs) and/or Test and Demonstration Units (UTDs) in the several Brazilian
biomes;

e Over BRL 19.4 billion (over US$7.3 billion') passed on contracts throughout the national territory through
an innovative credit line, focusing on the structuring of the sustainable production system and conservationist
agriculture proposed by the ABC Plan;

e Management and monitoring of 27 State Management Groups and their state ABC Plans, which establish goals
and actions in line with the environmental, cultural and institutional characteristics of each Brazilian federal State;

e Initiatives to raise awareness among the most diverse target audiences and dissemination of the ABC Plan in all
Units of the Federation;

e Studies were conducted to improve the process of monitoring and defining GHG emission and removal factors,
considering, in particular, the diversity of biomes and existing production systems in the country: 1. “Collection of
greenhouse gas emission and mitigation factors according to the Brazilian livestock production chains”; 2. “Collection of
greenhouse gas emission and mitigation factors according to the Brazilian agricultural production chains”; 3. Diagnosis
of degraded pasture areas and recovered pastures in the Brazilian territory; 4. Study and review information regarding
the adoption of technologies in the ABC Plan (CLFI, PF, and NTF); 5. Diagnosis of the adoption of Animal Waste Treatment
technology 6. “A collection of research studies, case studies, and experiences on production systems in the Brazilian
agriculture that demonstrate resilience and adaptive capacity to climate change”; 7. Application of the GHG Protocol
calculation tool and the AgroTag System in agricultural production systems, according to the technologies in the ABC
Plan; 8. Economic and financial evaluation of the technologies in the ABC Plan; 9. Proposition of a Conceptual Framework
for evaluating the progress of actions to adapt Brazilian production systems;

e Establishment of 26 scientific research programs that build on sustainability and add alternatives to the various
technological systems proposed;

e Management and equipment of the High-Resolution Phenotyping Laboratory, with a view to characterizing genetic
resources for different attributes, which is key for the identification of adaptable cultures to the diverse possible
climate conditions;

e Vulnerability analysis;

e Mapping of the main species cultivated according to their ability to adapt to climate projections;

e Development of research projects with integrated systems (CLFI and AFS) considering the mitigation of GHG
emissions in production systems and risk reduction through diversification of activities;

e Management of the Governance System of the ABC Plan (SIGABC) and the Multi-Institutional Platform for Monitoring
Greenhouse Gas Emission Reduction in Agriculture (ABC Platform);

e Creation of the Brazilian Agricultural Observatory under the MAPA with a view to consolidating national agricultural
data gathered from various agricultural databases in order to make it easier for managers to access the diversified
agricultural database produced by the Ministry; to make statistics more qualified and georeferenced; to make the
decision-making process more streamlined, and to prevent risky situations. The information available includes
satellite images and graphs showing economic, trade and national and regional production data.

The actions under the ABC Plan are implemented in line with other sectoral plans and government actions, in particular:

e Promoting forest planting for the supply of charcoal to steel mills;

e Promoting the adoption of agriculture-livestock-forest integration and agroforestry systems, the sustainable use of
areas already open, and the recovery of degraded areas for agricultural production contributing to the reduction of
deforestation and forest degradation;

e Contributing to increasing the diversification of renewable energy sources through the production of biomass and
the treatment of animal waste;

e Implementation of the Brazilian Forest Code: environmental registration of rural producers and recovery of the
environmental deficit of agricultural production properties.

17 BRL/USD commercial exchange rate (sale price) in December 2019.

MITIGATION ACTIONS AND THEIR EFFECTS 53




Outcomes:

From 2010 to 2019, about 49.35 million hectares of production systems have incorporated sustainable
practices (see detailed results below). These technologies have been adopted countrywide, and those promoted
exclusively by the financing line established by the ABC Plan can be found in 2,949 (53%) Brazilian municipalities,
covering all Brazilian states, regions, and biomes. Detailed results:

According to Manzatto et al. (2020) '8, the estimated results of the ABC Plan consider:

According to data from the ABC Program, the Agriculture-Livestock-Forest Integration Network, the ABC
Platform and IBGE, from 2010 to 2016, the area of adoption of Agriculture-Livestock-Forest Integration
expanded by 5.83 million hectares.

According to data from the Census of Agriculture (2006 and 2017), from 2010 to 2016, the area of
adoption of No-Tillage systems increased by 12.72 million hectares and the area of adoption of Biological
Fixation of Nitrogen (BFN) expanded by 10.54 million hectares (No-Tillage areas overlap with BFN).
According to data from the Brazilian Tree Institute (IBA), from 2010 to 2018, the area of forests planted
for commercial purposes expanded by 7.84 million hectares.

The recovered pasture area was estimated at 10.45 million hectares in 2010-2017, considering statistical
databases that assume average animal units per area. New studies have made it possible to improve the
methodology, including the use of remote sensing and image analysis. These studies indicate that the
degraded pasture area recovered in 2010-2018 now exceeds 20 million hectares.

According to calculations from a study commissioned by MAPA', from 2010 to 2019, 341 new animal
waste treatment facilities were established, and they process an estimated treatment of 38.34 million
m? of animal waste.

Name: Action Plan for the Prevention and Control of Deforestation in the Legal Amazon (PPCDAmM)®

Nature of the action: NAMA

Sector: Land Use, Land-Use Change and Forestry (LULUCF)

Coordinating Institution: Ministry of the Environment

Gas (es): CO,e

General Objective: Launched in 2004, it aims at reducing deforestation and degradation of native vegetation by promoting
the maintenance of ecosystem services through the sustainable use of forest resources and promotion of sustainable

agricultural practices.

Description: The fourth implementation stage of the PPCDAm covers the period 2016-2020. This Plan encompasses
several policies and actions from the Federal Government and is structured in nine specific objectives distributed into
four thematic axes: i) environmental monitoring and control; ii) land tenure regularization and territorial management, iii)

fostering sustainable productive activities, and iv) normative and economic instruments.

As one of the instruments of National Policy on Climate Change (Law No. 12,187), PPCDAM aims at reducing deforestation.
The specific objectives described herein were developed by the Federal Government as a whole when drafting the PPCDAm,
not only by the Ministry of the Environment, thus showing that deforestation is a challenge beyond the environmental

agenda. Like the PPCerrado, many of its actions are cross-sector in nature.

Period: 2004-2019

Estimated reduction related to the NAMA: 564 million tCO,e by 2020

'8 http.//ainfo.cnptia.embrapa.br/digital/bitstream/item/214365/1/Manzatto-mitigacao-emissoes-2020.pdf

19 https://mapa.cibiogas.org/

20 Because the strategy to reduce deforestation is structured by biomes, some results accounted for under the PPCDAm have national impact
and are therefore reported both here and in the section on PPCerrado.
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Specific Objective: To promote land tenure regularization of public lands in the states in the Legal Amazon
Methodologies and assumptions: The significant portion of public land not yet allocated or tenured was identified as a
critical cause of deforestation in the Brazilian Amazon.

Goal: 10 million hectares of federal public lands allocated

Progress Indicators: Public federal area effectively allocated (ha).

Actions/Steps taken: The Federal Government, by means of the Legal Tenure Program (PTL for its acronym in Portuguese),
has been working since 2009 to promote the tenure of federal public lands. Priority was initially accorded to titling land
possessed in these areas. Over time, the initial stage of land allocation also met a series of other highly relevant demands
in combating deforestation, such as acknowledging indigenous lands and making areas available for the establishment of
conservation areas, among others. The strategic nature of land tenure regularization under the PPCDAm was consolidated
during its second stage (2009-2011). Actions were scaled up and accelerated with the creation of the Technical Chamber for
the Allocation and Land Tenure Regularization of Federal Rural Public Land in the Legal Amazon in 2013. Since then, over
11 million hectares have been allocated, out of which 7.5 million are protected areas.

Outcomes: 100% of the 60 million hectares of federal public land without allocation or clear land tenure (baseline 2013)
have been analyzed by the Technical Chamber, with 47.8 million hectares already processed, i.e., clearly allocated or
tenured without overlapping interests between the federal agencies.

Goal: To promote the implementation of the Legal Tenure Program.

Progress Indicators: Number of land tenure titles issued

Actions/Steps taken: Issuance of titles for land tenure regularization regarding public lands. Decrees and rules on land
tenure regularization procedures have been enacted, including the issuance of an Occupancy Recognition Certificate (CRO
for its acronym in Portuguese) that guarantees access to rural credit facilities by the occupants (Decree No. 9,309/2018 and
Decree No. 10,165/2019). Creation of A CRO module in the Land Management System (SIGEF)

Outcomes: By 2019, over 31,600 land tenure titles had been issued by the Federal Government.

Specific Objective: To promote land-use planning, strengthening protected areas.
Methodologies and assumptions: The expansion of protected areas reduces deforestation and protects biodiversity.

Goal: 30% of the Amazon biome under protected areas.

Progress Indicators: Percentage of the biome protected within conservation units.

Actions/Steps taken: Establishment and expansion of conservation units in priority areas for biodiversity conservation;
In 2018, the Baixo Rio Branco Extractive Reserve - Jauaperi (581,120 ha) and the Itapetininga Extractive Reserve (16,294 ha)
were created. The Lago Cunid Extractive Reserve has been extended to a total of 75,875 ha.

Outcomes: 28.1% of the Amazon biome protected by Federal, State, and Municipal conservation units, thereby reaching
93.6% of the goal.

Goal: To speed up the acknowledgement of indigenous lands in areas under greater deforestation pressure.

Progress Indicators: Indigenous lands area (ha) listed in declaratory rulings of the Justice Ministry.

Actions/Steps taken: Granting full property rights to indigenous peoples, acknowledging their lands.

Outcomes: Declaratory rulings for approximately 2.1 million hectares of indigenous land in 2016 (Kaxuyana/Tunayana
Indigenous Land)

Specific Objective: To promote accountability for environmental crimes and infractions.

Methodologies and assumptions: Increased accountability for environmental crimes and infractions acts as a deterrence
mechanism since offenders will fear punished for environmental offenses. The penalty can be in the form of a fine,
administrative infraction, or even a criminal sentence.

Goal: To reduce deforestation in the biome and conservation units

Progress Indicator: Deforested area (km?)

Actions/Steps taken: Surveillance of critical deforestation areas, including conservation units:

The following actions were implemented in 2018-2019:
e 434 flora surveillance actions;

11,501 notices of infraction issued;

Over 1 million hectares of embargoed areas;

2222 criminal procedures launched;

462 surveillance actions conducted in conservation units.

Outcomes:
e In 2019, there was a 63.5% decrease in annual deforested areas in the Legal Amazon in relation to 2004.
e In 2019, there was a 58.9% decrease in deforested areas inside conservation units compared to 2004.
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Specific Objective: Effectively implement joint forest management.

Methodologies and assumptions: Environmental and forest management in Brazil is, to a great extent, a responsibility
of the States. The Federal Government's role is to unify and make national data on forest and environmental management
available, such as is the case of the National System of the Rural Environmental Registry (Sicar) and the National System
for the Control of the Origin of Forest Products (Sinaflor), which are fundamental systems for monitoring and controlling
deforestation. The Rural Environmental Registry (CAR) is a system for tracking legally protected areas within rural properties,
thus allowing for monitoring and a distinction between legal (authorized) and illegal deforestation. Sinaflor is a monitoring
system for tracking the transportation of native wood products.

Goals: To implement the National System for the Control of the Origin of Forest Products (Sinaflor).

Progress Indicators: Number of States integrated into Sinaflor.

Actions/Steps taken: Promotion of the integration and interoperability of States’ forest-control systems with the National
System.

Outcomes: Implementation of Sinaflor in seven of the nine States in the Legal Amazon region (Roraima, Amazonas, Amapa,
Rondobnia, Acre, Tocantins and Maranh&o).

Goals: To register 100% of rural properties in Brazil in the Rural Environmental Registry (CAR).
Progress Indicators: Index of environmental regularity of rural properties (number or area of rural properties in
regularization/total real estate).
Actions/Steps taken: Improvement and availability of the modules for analysis and monitoring of the CAR
e Provision and implementation of improvements in the SICAR analysis module for all states using the platform;
e Support for the preparation and submission of simplified proposals for joining the PRA in the 21 states using the
SICAR;
e Deployment of the Environmental Reserve Quota regulation (Decree No. 9,640/2018);
o Capacity building actions for the development of simplified proposals for joining the PRA and fostering the recovery
of native vegetation in Permanent Preservation Areas - APP and Legal Reserves - RL;
e Integration of systems and platforms with SICAR data, namely SICOR, SINAFLOR, and SIGEF.
Outcomes: 100% (5.5 million) of rural properties and 548,4 million hectares of rural properties registered (at the national
level). *Registers are self-declaratory and will go through a validation phase by the relevant state bodies.

Specific Objective: To prevent and combat the incidence of forest fires.

Methodologies and assumptions: The incidence of forest fires in Brazilian biomes results in vegetation degradation and
GHG emissions. Understanding the dynamics of fires in Brazilian biomes helps inform policies to reduce degradation and
promote conservation through integrated fire management. Federal environmental agencies currently adopt an integrated
fire management approach to reduce forest fires that are harmful to biodiversity.

Goals: To reduce the area affected by forest fires.
Progress Indicators: Burned area (ha); number of heat spots.
Actions/Steps taken:

e Regulation of Art. 40 of Law No. 12,651/2012 Elaboration and submission of the Draft Law No. 11,276/2018,
which establishes the National Integrated Fire Management Policy. This policy is under review in the House of
Representatives as a priority;

e Elaboration of Forest Fire Prevention and Combat Plans in conservation units;

e Prevention and combat action planning in priority conservation units;

e Implementation of the Federal Forest Brigade Program, aiming at reducing the number of forest fires in priority
federal areas;

e In2019, 471 firefighters were hired to cover 30 priority areas (indigenous lands and settlements) and 221 firefighters
to cover 25 conservation units. Integrated fire management was implemented in 59 conservation units;

e The 7th International Conference on Forest Fires was held from October 28 to November 1, 2019, in Campo Grande,
MS. Under the central theme “Face to face with fire in a changing world: reducing the vulnerability of populations and
ecosystems through Integrated Fire Management,” the conference brought together more than 1,200 attendees,
including government managers and officials, firefighters, researchers, civil society, and the private sector from
nearly all states in Brazil and 37 other countries from five continents;

e Also,in 2019, the Law and Order Assurance operation was carried out, which ensured preventive and enforcement
actions by the Armed Forces against environmental offenses and the identification and fight against fire outbreaks.
A decree placing a ban on the use of fire for sixty days throughout the national territory was also enacted (Decree
No. 9,992, of August 28, 2019, amended by Decree No. 9,997, of August 30, 2019).

Outcomes:

e 218.637 heat spots were reported in the Amazon in 2004. In 2019, there were 89,178 heat spots. There was a
reduction of 59.2% in relation to 2004;

e The burned area in the Amazon in 2004 affected 157.007 km2. In 2019, this was 72,501km2. There was a reduction
of 53.8% in relation to 2004.
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Specific Objective: To improve and strengthen the monitoring of vegetation cover.

Methodologies and assumptions: The real-time deforestation detection system is the main tool used by the environmental
surveillance to control deforestation, being improved every year by INPE and Censipam. It is the system that provides
daily data to federal environmental agencies to inform law enforcement actions. In addition to the optical sensors, the
detection of deforestation is also being carried out in periods of high cloud cover incidence in the Amazon with the use of
radar images. In addition to deforestation, INPE monitors and measures the heat sources and burned areas in all biomes,
providing essential information to implement policies to reduce forest fires and integrated fire management, especially for
environmental conservation within protected areas.

Goals: To improve the deforestation alert system.
Progress Indicators:
Image area worked on per month in the Deter systems (in spatial resolutions of 250m, 60m, and 30m);
Deforestation Alert Index/Image area worked (in spatial resolution between 3 and 6m).
Actions/Steps taken: Implementation of improvements in the area monitored in the Amazon.
Outcomes:
e Systems are fully operational, with INPE's TerraBrasilis platform available online;
e Images already available for federal environmental surveillance;
e Deter/Inpe - Image area worked: in 2017, the monthly average was 3.08; in 2018, it jumped to 4.13; and in 2019, it
stood at 4.17 million Km#/month;
e SIPAM/SAR - In 2018, radar monitoring was conducted based on telemetry data, image consumption covered
1,684,303.76 km2. In 2019, monitoring involved an orbital and aerial radar, with image consumption covering
2,521,411 km2.

Goals: Annual mapping of the burned area in all Brazilian biomes.
Progress Indicators: Monitored area (ha) and digital maps of the burned area (in spatial resolution of 30m and 1km).
Actions/Steps taken:

e Implementation of the annual estimation system of burned area with a spatial resolution of 30 meters and Tkm

e Improvement of near-real-time monitoring of vegetation fire outbreaks
Outcomes: Satellite monitoring of vegetation fire outbreaks by INPE's Programa Queimada for all biomes was carried out
in low spatial resolution images (1km), with the automatic generation of daily, monthly and annual summaries in the form
of maps, charts, and tables, in addition to spot locations of burning

Specific Objective: To promote sustainable forest management.

Methodologies and assumptions: Fostering the development of a forest economy in the Amazon is crucial for the
conservation of the forest and the valuation of its environmental assets. Sustainable use of the forest can extract high-
value wood and non-timber products while also conserving the forest and promoting the local and regional forest economy,
creating employment opportunities and income.

Goals: To increase the volume of marketed timber, non-timber and socio-biodiversity products from Sustainable Forest
Management areas.
Progress Indicators: Volume of timber production, non-timber and socio-biodiversity products for trading (t, m? or other)
from areas under sustainable management plans.
Actions/Steps taken:
e Promotion of forest concessions;
e Insert new socio-biodiversity products in the Policy for Guaranteeing a Minimum Price for Biodiversity Products -
PGPM-Bio;
e Strengthening of extractive activities (Implementation of the National Plan to Strengthen Extractive and Riparian
Communities);
e Promoting Community Forest Management and the strengthening of the management of community undertakings.
Outcomes:
e In 2019, the accumulated area of forest under forest concession reached 1,050,000 ha.
e In 2019, wood production through the federal forest concessions was 250,000m3; in 2018, it was 204,000m3.
e Design and commercialization of socio-biodiversity products: inclusion of management of pirarucu in the PGPM-
Bio agenda for the 2020 season; subsidy of 19,000 tons of socio-biodiversity products, with BRL 18.7 million paid
to 9,309 extractive producers who sold acai, andiroba, babassu, natural extractive rubber, native cocoa, jucara,
macaba, mangaba, pequi, pinhdo, and umbu (various regions).
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Specific Objective: To implement economic instruments to control illegal deforestation.

Methodologies and assumptions: Decreasing deforestation and forest degradation also relies on positive incentives. The
thematic area of economic and normative instruments consists of an array of Federal Government initiatives to design
and implement incentives-based mechanisms to encourage sustainable production, whether through incentives for the
adoption of sustainable production technologies and systems or amendments or financial, credit, and tax instruments.
Goals: To enhance the positive incentives to reduce illegal deforestation and foster new production models and sustainable
use of the forest.

Progress Indicators: Resource flows to forest conservation.

Actions/Steps taken:

e Increased access to credit for sustainable forest management activities (business, small holders, and community),
regularization, and environmental recovery;

e Establishment of progressive credit goal agreements with federal public financial institutions for the sustainable
production sector;

e Study and design credit incentives for private rural properties in compliance with the Forest Code, including the
extension of the credit limit, without further restrictions and with the monitoring guarantee;

e Foster credit access for community forest management;

e Foster the integration of information systems (SICOR/Bacen, CAR and embargoed areas) to support the verification
of environmental compliance in financing contracts;

e Establish socio-environmental progressive application criteria within the scope of credit concessions targeting large
forest products consumer chains;

e Proposition of preference criteria for certificate timber or timber from forest concessions and for socio-biodiversity
products in public contracts and purchases of federal, state, and municipal governments;

e Expansion of access channels to public purchasing mechanisms through collaborative instruments to socio-
biodiversity and agro-ecology products;

e Incentivize socio-biodiversity products through tax breaks and differentiated minimum prices;

e Foster the establishment of the Environmental Reserve Quota regulation (CRA for its acronym in Portuguese);

o Diagnosis of standards and procedures related to issuing authorizations and environmental licensing of sustainable
forest management activities. The objective is evaluating its efficiency, the need for harmonization and integration
of processes, bridging normative gaps, and distinguishing forest management activities by type (community,
business, and smallholders);

e Design and implementation of a Sectoral Pact for the Meat Supply Chain.

Outcomes:

e Enactment of Decree No. 9,640, of December 27, 2018, which regulates the Environmental Reserve Quota;

e Enactment of Decree No. 9,760, of April 11, 2019, which establishes new rules for the conversion of fines and
establishment of Ibama’s Environmental Conciliation Centers;

e Preparation and approval of the pilot project for payments for environmental services Floresta+, with resources
from REDD+ results, in a total of US$ 96 million;

e Cross-sector coordination to change the 2018/2019 Season Plan, which made it possible to finance environmental
recovery under the funding and Investment modalities, expansion of financing limits for the recovery of
environmentally weak areas in rural properties and reduction of interest rates compared to other facilities.
Additionally, the ABC Program, through its environmental subprogram (ABC Ambiental), which allows for financing
for the adaptation or regularization of rural properties in light of environmental legislation (recovery of the legal
reserve and permanent preservation areas, recovery of degraded production areas, and implementation and
improvement of sustainable forest management plans) has been a highlight, since the 2018/2019 season, as the
credit facility involving the lowest financial charges among the official investment programs, with an interest rate
of 5.25% pa;

e Design and commercialization of socio-biodiversity products: inclusion of management of pirarucu in the PGPM-
Bio agenda for the 2020 season; subsidy of 19,000 tons of socio-biodiversity products, with BRL 18.7 million paid
to 9,309 extractive producers who sold acai, andiroba, babassu, natural extractive rubber, native cocoa, jugara,
macabd, mangaba, pequi, pinhdo, and umbu;

e Amazon Fund: 103 projects supported, totaling BRL 1 billion and BRL 860 million.
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Name: Action Plan for the Prevention and Control of Deforestation and Forest Fires in the Cerrado biome?'

Nature of the action: NAMA

Sector: Land Use, Land-Use Change and Forestry (LULUCF)
Coordinating Institution: Ministry of the Environment
Gas (es): COe

General Objective: PPCerrado aims at reducing deforestation and the degradation of native vegetation by promoting
the maintenance of ecosystem services through the sustainable use of forest resources and the promotion of sustainable
agricultural systems. The specific objectives for this NAMA were developed by the Government when drafting the PPCerrado,
and not only by the Ministry of the Environment, thus showing that deforestation is a challenge beyond the environmental
agenda. Like the PPCDAm, many of its actions are at the national level. Because the strategy to reduce deforestation is
structured by biomes, some results accounted for under the PPCDAm have national impact and are therefore reported
both here and in the section on PPCDAmM.

Description: Launchedin 2010, the Action Planfor the Prevention and Control of Deforestation and Firesin the Cerrado biome
(PPCerrado) was established as one of the main instruments of the National Policy on Climate Change (Law No. 12,187). The
Plan is in its 3rd implementation stage (from 2016 to 2020). PPCerrado encompasses several Federal Government policies
and actions and is structured in nine specific objectives distributed into four thematic axes: i) environmental monitoring
and control; ii) land tenure regularization and territorial management, iii) incentives for sustainable production activities,
and iv) normative and economic instruments.

Period: 2010-2019
Estimated reduction related to the NAMA: 104 million tCO,e by 2020

Specific Objective: To promote land-use planning, strengthening protected areas.

Methodologies and assumptions: The expansion of protected areas reduces deforestation and protects biodiversity.
Goals: 17% of the Cerrado in protected areas as conservation units.

Progress Indicators: Percentage of the biome protected within conservation units.

Actions/Steps taken: Establishment of seven (07) Private Natural Heritage Reserves (RPPN for its acronym in Portuguese)
covering a total area of 110.51 ha

Outcomes: 8.3% of the biome protected by Federal, State, and Municipal conservation units

Specific Objective: To promote accountability for environmental crimes and infractions.
Methodologies and assumptions: Increased accountability for environmental crimes and infractions acts as a deterrence
mechanism since offenders will fear punished for environmental offenses. The penalty can be in the form of a fine,
administrative infraction, or even a criminal sentence.
Goals: To reduce deforestation in the biome and conservation units
Progress Indicators: Deforested area (km?)
Actions/Steps taken: Surveillance of critical deforestation areas, including conservation units:
e The following actions were implemented in 2018-2019:
141 flora surveillance actions;
2,055 notices of infraction issued;
Over 95 thousand hectares of embargoed areas;
2080 criminal procedures launched;
e 115 surveillance actions conducted in conservation units.
Outcomes:
e In2019, there was a reduction in annual deforested areas in the Cerrado in relation to 2010. The deforestation rates
for 2018 and 2019 were the lowest in the historical time series for the Cerrado.
e In 2018, the deforested area within federal conservation units covered 70 km2. Annual deforested areas had a
53.6% reduction in relation to 2010.

21 The Cerrado is the second largest biome in South America, occupying an area of 2,036,448 km2, about 22% of the national territory. Its
continuous area encompasses the states of Goids, Tocantins, Mato Grosso, Mato Grosso do Sul, Minas Gerais, Bahia, Maranhdo, Piaui, Rondénia,
Parand, Sdo Paulo, and Distrito Federal, and also encraves in the states of Amapd, Roraima, and Amazonas.
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Specific Objective: Effectively implement joint forest management.

Methodologies and assumptions: Environmental and forest management in Brazil is, to a great extent, a responsibility
of the States. The Federal Government's role is to unify and make national data on forest and environmental management
available, such as is the case of the National System of the Rural Environmental Registry (Sicar) and the National System
for the Control of the Origin of Forest Products (Sinaflor), which are fundamental systems for monitoring and controlling
deforestation. The Rural Environmental Registry (CAR) is an instrument for tracking rural properties and their legally
protected areas, thus allowing for monitoring and a distinction between legal (authorized) and illegal deforestation. Sinaflor
is a monitoring system for tracking the transportation of native wood products.

Goals: To effectively implement the Rural Environmental Registry (CAR)
Progress Indicators: Index of environmental regularity of rural properties (number or area of rural properties in
regularization/total real estate).
Actions/Steps taken:
e Provision and implementation of improvements in the SICAR analysis module for all states that use the platform;
e Support for the preparation and submission of simplified proposals for joining the PRA in the 21 states that chose
to use the SICAR;
e Deployment of the Environmental Reserve Quota regulation (Decree No. 9,640/2018);
o Capacity building actions for the development of simplified proposals for joining the PRA and fostering the recovery
of native vegetation in Permanent Preservation Areas - APP and Legal Reserves - RL;
e Integration of systems and platforms with SICAR data, namely SICOR, SINAFLOR, and SIGEF.
Outcomes: 100% (5.5 million) of rural properties and 548,4 million hectares of rural properties registered (at the national
level). *Registers are self-declaratory and will go through a validation phase by the relevant state bodies.

Goals: To implement the National System for the Control of the Origin of Forest Products (Sinaflor).

Progress Indicators: Number of States integrated into Sinaflor.

Actions/Steps taken: Promotion of the integration and interoperability of States’ forest-control systems with the National
System

Outcomes: Deployment of Sinaflor in 10 out of the 11 states with Cerrado vegetation.

Specific Objective: To prevent and combat the incidence of forest fires.

Methodologies and assumptions: Understanding the dynamics of fires in Brazilian biomes helps inform the decision-
making process and implementation of policies to reduce degradation and promote conservation through integrated
fire management, which is particularly important for the Cerrado. Federal environmental agencies currently adopt an
integrated fire management approach in order to reduce forest fires that are harmful to biodiversity.

Goals: To reduce the area affected by forest fires.

Progress Indicators: Burned area (ha), number of heat spots

Actions/Steps taken:

e Regulation of Art. 40 of Law No. 12,651/2012 Elaboration and submission of the Draft Law No. 11,276/2018, which
establishes the National Integrated Fire Management Policy. This is under review in the House of Representatives
as a priority;

e Elaboration of Forest Fire Prevention and Combat Plans in conservation units;

e Prevention and combat action planning in priority conservation units;

e Implementation of the Federal Forest Brigade Programme, aiming at reducing the number of forest fires in priority
federal areas;

e In2019, 745 firefighters were hired to cover 40 priority areas (indigenous lands and settlements) and 459 firefighters
to cover 24 conservation units. Integrated fire management was implemented in 36 conservation units;

e The 7th International Conference on Forest Fires was held from October 28 to November 1, 2019, in Campo Grande,
MS. Under the central theme “Face to face with fire in a changing world: reducing the vulnerability of populations and
ecosystems through Integrated Fire Management,” the conference brought together more than 1,200 attendees,
including government managers and officials, firefighters, researchers, civil society, and the private sector from
nearly all states in Brazil and 37 other countries from five continents;

e Also, in 2019, a decree placing a ban on the use of fire for sixty days throughout the national territory was enacted
(Decree No. 9,992, of August 28, 2019, amended by Decree No. 9,997, of August 30, 2019).

Outcomes:

e In 2010, 133,394 heat spots were reported in the Amazon; in 2019, 63,874 heat spots were reported. A 52%
reduction in relation to 2010;

e In 2010, the burned area in the Cerrado covered 304,825 km? in 2019, the burned area affected 148,648 km2. A 51%
reduction in relation to 2010.
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Specific Objective: To improve and strengthen the monitoring of vegetation cover.

Methodologies and assumptions: The real-time deforestation detection system is the main tool used by the environmental
surveillance to control deforestation, being improved every year by INPE and providing daily data to federal environmental
agencies. In addition to the detection system, it is important to emphasize the national effort to map vegetation cover
annually, given its high relevance for the measurement of the goals and impacts for the policies to reduce deforestation.
Goals: Development of an alert system (Deter) for the Cerrado.

Progress Indicators: Image area effectively worked on a monthly basis in the DETER system in the Cerrado.
Actions/Steps taken:

Implementation of a real-time deforestation detection system (Deter-B and C).

Outcomes: Detection is fully operational; data are being sent to enforcement bodies and are publicly available. So far,
effectively worked image area indicators have not been made available.

Goals: Mapping of annual deforestation in the Cerrado.

Progress Indicators: Deforestation mapping in the Cerrado by types of physiognomies in the period 2000-2018.
Actions/Steps taken: Construction of the historical series of deforestation in the Cerrado and mapping phytophysiognomies
in the period 2000-2019.

Outcomes: Publication of the historical series of deforestation in the Cerrado, from 2001 to 2019.

Goals: Annual mapping of the burned area in all Brazilian biomes.
Progress Indicators: Monitored area (ha) and digital maps of burned area (in spatial resolution of 30m and 1km).
Actions/Steps taken:

e Implementation of the annual estimation system of burned area with a spatial resolution of 30 meters and 1km;

e Improved monitoring of near-real-time vegetation fire outbreaks with satellites.
Outcomes: Satellite monitoring of vegetation fire outbreaks by INPE's Programa Queimada for all biomes was carried out
in low spatial resolution images (1km), with the automatic generation of daily, monthly and annual summaries in the form
of maps, charts, and tables, in addition to spot locations of burning.

Specific Objective: To promote sustainable forest management.
Methodologies and assumptions: Fostering the development of a forest economy is crucial for the conservation of the
biome and valuation of its environmental assets. Sustainable use of the forest can extract high-value products while also
conserving biodiversity and promoting the local and regional forest economy, creating employment opportunities and
income.
Goals: To increase the volume of marketed non-timber and socio-biodiversity products.
Progress Indicators: Volume of production for trading (t, m3 or other).
Actions/Steps taken:

e Include new socio-biodiversity products in the Policy for Guaranteeing a Minimum Price (PGPM-Bio);

e Strengthening extractive activity.
Outcomes: Design and commercialization of socio-biodiversity products: inclusion of management of pirarucu in the
PGPM-Bio agenda for the 2020 season; subsidy of 19,000 tons of socio-biodiversity products, with BRL 18.7 million paid
to 9,309 extractive producers who sold agai, andiroba, babassu, natural extractive rubber, native cocoa, jugara, macaba,
mangaba, pequi, pinhdo, and umbu (various regions).
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Specific Objective: To implement normative and economic instruments to control illegal deforestation.

Methodologies and assumptions: The thematic area of economic and normative instruments consists of an array of Federal
Government initiatives to design and implement incentives-based mechanisms to encourage sustainable production,
whether through incentives for the adoption of sustainable production technologies and systems or amendments or
financial, credit, and tax instruments.

Goals: To enhance positive incentives to reduce deforestation and encourage new production models and the sustainable
use of native vegetation

Progress Indicators: Normative actions adopted and resource flows for positive incentives for conservation in R$ and US$.
Actions/Steps taken:

e Increased access to credit for sustainable forest management activities (business, small holders, and community),
regularization, and environmental recovery;

e Establishment of progressive credit goal agreements with federal public financial institutions for the sustainable
production sector;

e Study and design credit incentives for private rural properties in compliance with the Forest Code, including the
extension of the credit limit, without further restrictions and with the monitoring guarantee;

e Foster the integration of information systems (SICOR/Bacen, CAR and embargoed areas) to support the verification
of environmental compliance in financing contracts;

e Foster the establishment of the Environmental Reserve Quota regulation (CRA for its acronym in Portuguese);

e Diagnosis of standards and procedures related to issuing authorizations and environmental licensing of sustainable
forest management activities. The objective is evaluating its efficiency, the need for harmonization and integration
of processes, bridging normative gaps and distinguishing forest management activities by type (community,
business, and smallholders);

e Design and implementation of a Sectoral Pact for the Meat Supply Chain;

e Promotion of the sectoral agreement involving the business sector, government, and civil society in order to achieve
the goal of reducing deforestation in the Cerrado.

Outcomes:

e Enactment of Decree No. 9,640, of December 27, 2018, which regulates the Environmental Reserve Quota;

e Enactment of Decree No. 9,760, of April 11, 2019, which establishes new rules for the conversion of fines and
establishment of Ibama’s Environmental Conciliation Centers;

e Preparation and approval of the pilot project for payments for environmental services Floresta+, with resources
from REDD+ results, in a total of US 96 million;

e Cross-sector coordination to change the 2018/2019 Season Plan, which made it possible to finance environmental
recovery under the funding and Investment modalities, expansion of financing limits for the recovery of
environmentally weak areas in rural properties and reduction of interest rates compared to other facilities.
Additionally, the ABC Program, through its environmental subprogram, which allows for financing the adaptation or
regularization of rural properties in light of environmental legislation (recovery of the legal reserve and permanent
preservation areas, recovery of degraded production areas, and implementation and improvement of sustainable
forest management plans) has been a highlight, since the 2018/2019 season, as the credit facility involving the
lowest financial charges among the official investment programs, with an interest rate of 5.25% pa.

Name: Sustainable Steel Industry Plan

Nature of the action: NAMA

Sector: Industrial processes; Energy

Coordinating Institution: Ministry of the Environment and Ministry of the Economy
Gas (es): CO,e

General Objective: To promote sustainable production of charcoal used as an input in the production of pig iron, steel,
and ferroalloys.

Description: The Sustainable Steel Industry Plan seeks to promote the sustainable production of charcoal used as an input
in the production of pig iron, steel and ferroalloys, aiming at reducing greenhouse gas emissions and increasing the sector’s
competitiveness. The Plan, launched in 2010, is in its second phase of implementation (2016-2020), structured in forest
preservation and reforestation components, as well as industrial and technological components for increasing efficiency
in the carbonization process. The Plan fosters the development of solutions for the adequate supply of sustainable raw
material by encouraging the use of wood from planted forests and the development and diffusion of more effective charcoal
production technologies that increase the efficiency in the conversion of wood to charcoal, with improved environmental
quality and reduced GHG emissions.

Period: 2010 - 2019. BUR4 will focus on the 2016-2019 period. Information on the 2010-2016 period is available in BURT and BUR2.

Estimated reduction related to the NAMA: 8 to 10 million tCO,e by 2020
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Specific Objective: The reduction in GHG emissions in the steel industry will be achieved through the following actions:

e Use of planted forests instead of native forests.

e Reduction in emissions from the wood carbonization process.

e Increased use of sustainable charcoal in the pig iron, steel and ferroalloy production sectors, in the context of a low

carbon circular economy.

Methodologies and assumptions: GHG emissions may be reduced by replacing sourcing from native forest with sourcing
from sustainably-planted forest and updating replacing existing carbonization process for more efficient charcoal-producing
technologies. The charcoal sustainably sourced is then used in metallurgical processes for the production of pig iron, steel
and ferroalloys, which account for about 95% of the total charcoal consumption of in Brazil.
Goals:

e Toincrease the incentive to technological innovations and the adoption of more efficient and sustainable production

processes to convert wood to charcoal.

e To establish an MRV system platform to monitor the emission reductions of projects implemented
Progress Indicators:

e Number of contracts signed;

e Payments made for the achievement of greenhouse gas emissions reduction;

o Status of the MRV platform;

e Number of Demonstrative Units created;

e Training and capacity building conducted and support material produced.
Methodologies and assumptions: Processes and instruments whose design and implementation will directly or indirectly
contribute to reducing GHG emissions by replacing sourcing from native forests with sourcing from sustainably-planted
forest, and updating replacing existing carbonization processes with more efficient charcoal-producing technologies. The
charcoal sustainably sourced is then used in metallurgical processes for the production of pig iron, steel and ferroalloys,
which account for about 95% of the total charcoal consumption in Brazil.
Actions/Steps taken:
In 2016, the pilot project BRA/14/G31 (Sustainable Steel Industry) was initiated, coordinated by the Ministry of the
Environment (MMA) and implemented by the United Nations Development Programme (UNDP). The following institutions
are members of the Project Monitoring Committee (CAP for its acronym in Portuguese): Ministry of the Economy (ME),
Ministry of Science, Technology and Innovations (MCTI), Ministry of Agriculture, Livestock and Food Supply (MAPA), and
the Government of the State of Minas Gerais. This project aims at deploying more efficient technologies in existing
carbonization processes through a financial incentive mechanism for results-based payments, as well as the establishment
of public policies to encourage forest sustainability in the sector. The project is initially focused on the State of Minas Gerais,
which houses around 80% of the country’s charcoal production, with a projected horizon initially up to the first half of 2020,
but it has been extended to the first half of 2021.

Six projects within the results-based payment mechanism were hired through a public bidding process. An MRV Platform
has been designed to monitor these activities’ progress, assisting in the development of estimates for the reduction of
greenhouse gas emissions. Four Demonstration Units (Zona da Mata, Northeast of Minas Gerais, Montes Claros, and Sete
Lagoas) were installed for smallholder charcoal producers, which will serve as a basis for the training program.

Consultancy studies were concluded and will be the basis for public policies towards forest sustainability in the sector,
as well as a starting point for the ongoing elaboration of the sustainability strategy for the Brazilian pig iron, steel and
ferroalloys sector.

For the second phase of the project, which will run until 2021, expansion of the project support to small and medium
charcoal producers was planned, with a view to promoting greater reach and providing gains of scale in more efficient
technologies for the Brazilian steel sector.

Outcomes:

e 6signedandongoing charcoal producer support contracts at the industrial level, with the adoption of the Payment by
Results mechanism for charcoal production with the use of more efficient and sustainable production technologies;

e An independent audit hired to verify the results of greenhouse gas emission reduction results by the supported
businesses;

e Initial payments made for the reduction of greenhouse gas emissions achieved; MRV system platform fully
developed to monitor emission reductions from the implemented projects;

e Selection of the Modular Program for Verifying the Origin of Charcoal (PROMOVE for its acronym in Portuguese) to
monitor socio-environmental indicators in the production of charcoal and its use in the steel industry;

e Establishment of Demonstrative Units (UDs), developed in collaboration with the University of Vicosa to educate
smallholder independent producers through training courses;
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e Production of training materials (such as videos, manuals, booklets) on the sustainable conversion of charcoal
for (i) technical training aimed at steel companies, universities, and research institutes; (ii) policymakers and
decisionmakers; and (iii) project developers and financiers;

e As of December 2019, over 300 and 50 people had been trained, respectively, in the construction and operation of
furnace systems and carbon balance methodologies;

o Delivery of training on business models involving a furnace system and courses on forestry techniques for 100
extension workers;

e Completion of business plans for the adoption of sustainable technologies in Zona da Mata, where hillside kilns
predominate, as well as in the Northeast of Minas Gerais, where traditional furnaces (rectangular or “hot tail” kilns)
predominate;

e A company hired for the ongoing elaboration of the sustainability strategy for the Brazilian pig iron, steel and
ferroalloys sector;

e Execution of a Memorandum of Understanding between the UNDP (project implementing agency) and universities,
NGOs, and state federations of industry and agriculture, thereby showing the positive reception of the project by
the private sector (charcoal producers and the pig iron, steel and ferroalloy sector) and other stakeholders and
partners (academia, local government, sectoral entities, etc.). In addition, a strong relationship was established with
other institutions at the national and state levels, including banks, research institutions, and industrial systems;

e Inclusion of charcoal production in the National Plan for the Development of Planted Forests, launched in December
2018. In concrete terms, with the possibility of financing furnaces for wood carbonization.

Name: Increase in energy supply by hydroelectric power plants

Nature of the action: NAMA

Sector: Energy

Coordinating Institution: Ministry of Mines and Energy

Gas (es): CO,e

General Objective: To increase installed capacity from hydroelectric power plants in the national energy mix

Period: 2010 - 2019. BUR4 will focus on the 2016-2019 period. Information on the 2010-2017 period is available in BUR1,
BUR2, and BUR3.

Estimated reduction related to the NAMA: 79 to 99 million tCO,e by 2020

Specific Objective: To introduce Hydroelectric Power Plants (HPP) to the national electric system.

Goals: To increase installed capacity of Hydroelectric Power Plants in the national electric system.

Progress Indicators: Increased installed capacity of Hydroelectric Power Plants. Unit: MW.

Methodologies and assumptions: Electric energy auctions are instruments for the insertion of new enterprises for
the supply of electric energy. The regulation on the trading of electric energy provides that electric power distribution
companies must guarantee the attendance of their electric energy market. Thus, auctions are promoted including, but not
limited to, the objectives of hiring energy at the lowest possible price and attracting investors for the construction of new
plants for the expansion of generation, including hydroelectric plants.

Actions/Steps taken: In the 2018-2019 period, there were 04 auctions of different formats that included the insertion of
hydroelectric power plants, among other sources.

Outcomes: Additional 8,337 MW of Installed Capacity of Hydroelectric Power Plants in the 2018-2019 period?2.

22 Source: MME. Resenha Energética Brasileira, edi¢do 2019, 2020.
<http://www.mme.gov.br/web/guest/secretarias/planejamento-e-desenvolvimento-energetico/publicacoes/resenha-energetica-brasileira>
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Specific Objective: To promote the insertion of Small Hydroelectric Plants (SHPs and HPPs) in the national electric system,
including distributed generation.

Goals: To increase installed capacity of Small Hydroelectric Plants in the national electric system.

Progress Indicators: Increased installed capacity of Small Hydroelectric Plants. Unit: MW.

Methodologies and assumptions: Electric energy auctions are instruments for the insertion of new enterprises for the
supply of electric energy. The regulation on the trading of electric energy provides that electric power distribution companies
must guarantee the attendance of their electric energy market. Thus, auctions are promoted including, but not limited to,
the objectives of hiring energy at the lowest possible price and attracting investors for the construction of new plants for
the expansion of generation, including small hydroelectric plants. In 2015, ANEEL published Normative Resolution No. 687,
providing a set of rules for Distributed Generation that regulates consumers for electricity generation for their use and the
surplus supply to the local distribution network.

Actions/Steps taken: In the 2018-2019 period, there were 04 auctions of different formats that included the insertion of
hydroelectric generation, among other sources. Implementation of the regulatory framework for distributed generation.
Outcomes: Additional 498 MW of Installed Capacity of Hydroelectric Power Plants in the 2018-2019 period?2.

Name: Alternative Energy Sources

Nature of the action: NAMA

Sector: Energy

Coordinating Institution: Ministry of Mines and Energy

Gas (es): COe

General Objective: Increased installed capacity in solar, wind, and biomass sources in the national energy mix

Period: 2010 - 2019. BUR4 will focus on the 2016-2019 period. Information on the 2010-2017 period is available in BURT,
BUR2, and BUR3.

Estimated reduction related to the NAMA: 26 to 33 million tCO,e by 2020

Specific Objective: To promote the insertion of wind plants in the national electric system, including distributed generation.
Goals: To increase installed capacity of wind plants in the national electric system

Progress Indicators: Increased installed capacity of wind plants. Unit: MW

Methodologies and assumptions: The regulation electric energy trading provides that electric power distribution
companies must guarantee the attendance of their entire electric energy market by holding electric energy auctions.
Thus, auctions are promoted including, but not limited to, the objectives of hiring energy at the lowest possible price
and attracting investors for the construction of new plants for the expansion of generation, including wind sources. In
2015, ANEEL published Normative Resolution No. 687, providing a set of rules for Distributed Generation that regulates
consumers for electricity generation for their use and the surplus supply to the local distribution network.

Actions/Steps taken: In the 2018-2019 period, there were 04 auctions of different formats that included the insertion of
wind generation, among other sources. Implementation of the regulatory framework for distributed generation.
Outcomes: Additional 3,095 MW of Installed Capacity of Wind Plants in the 2018-2019 period?.

Specific Objective: To promote the insertion of solar photovoltaic plants in the national electric system, including
distributed generation.

Goals: To increase installed capacity of solar photovoltaic plants in the national electric system.

Progress Indicators: Increased installed capacity of solar photovoltaic plants. Unit: MW

Methodologies and assumptions: The regulation on electric energy trading provides that electric power distribution
companies must guarantee the attendance of their entire electric energy market by holding electric energy auctions.
Thus, auctions are promoted including, but not limited to, the objectives of hiring energy at the lowest possible price
and attracting investors for the construction of new plants for the expansion of generation, including solar photovoltaic
generation. In 2015, ANEEL published Normative Resolution No. 687, providing a set of rules for Distributed Generation
that regulates consumers for electricity generation for their use and the surplus supply to the local distribution network.
Actions/Steps taken: In the 2018-2019 period, there were 04 auctions of different formats that included the insertion of
solar generation, among other sources. Implementation of the regulatory framework for distributed generation.
Outcomes: Additional 3,346 MW of Installed Capacity of Solar Photovoltaic Plants in the 2018-2019 period?2.
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Specific Objective: To promote the insertion of biomass thermal power plants in the national electric system, including
distributed generation

Goals: To increase installed capacity of biomass thermal plants in the national electric system.

Progress Indicators: Increased installed capacity of biomass thermal plants. Unit: MW.

Methodologies and assumptions: The regulation on electric energy trading provides that electric power distribution
companies must guarantee the attendance of their entire electric energy market by holding electric energy auctions.
Thus, auctions are promoted including, but not limited to, the objectives of hiring energy at the lowest possible price and
attracting investors for the construction of new plants for the expansion of generation, including biomass thermal power
plants. In 2015, ANEEL published Normative Resolution No. 687, providing a set of rules for Distributed Generation that
regulates consumers for electricity generation for their use and the surplus supply to the local distribution network.
Actions/Steps taken: In the 2018-2019 period, there were 04 auctions of different formats that included the insertion of
biomass thermal plants, among other sources. Implementation of the regulatory framework for distributed generation.
Outcomes: Additional 302 MW of Installed Capacity of Biomass Thermal Plants in the 2018-2019 period?.

Name: Increase the use of Biofuels

Nature of the action: NAMA

Sector: Energy

Coordinating Institution: Ministry of Mines and Energy

Gas (es): CO,e

General Objective: To increase the amount of biofuel in the national energy mix.

Period: 2010 - 2019. BUR4 will focus on the 2018-2019 period. Information on the 2010-2017 period is available in BUR1,
BUR2, and BUR3.

Estimated reduction related to the NAMA: 48 to 60 million tCO,e by 2020

Specific Objective: To promote the supply of Ethanol (anhydrous and hydrated alcohol) to replace gasoline.

Goals: To promote the supply of Ethanol.

Progress Indicators: Supply of Ethanol. Unit: m3.

Methodologies and assumptions: The RenovaBio Program aims at promoting the adequate expansion of biofuels in the
energy mix, thus promoting the regularity of fuel supply in the market and inducing gains in energy efficiency and reduction
of GHG emissions.

Actions/Steps taken: Establishment of the National Policy on Biofuels (RenovaBio Program) through Law 13,576/2017.
Outcomes: Supply of 68,400,000 m3 of ethanol added to the fuel mix in the 2018-2019 period?2.

Specific Objective: To promote the supply of biodiesel to replace fossil diesel.

Goals: To encourage the supply of biodiesel.

Progress Indicators: Supply of biodiesel. Unit: m3.

Methodologies and assumptions: Law No. 13,263/2016 determined that the percentages of mandatory blending of
biodiesel into diesel oil should be 8% (eight percent) 12 months after the enactment of the Law; 9% (nine percent) 24
months after the enactment of the Law; and 10% 36 months after the enactment of the Law. As of 2019, the biodiesel
blending might get to 15% after tests and trials with engines.

Actions/Steps taken: Establishment of the National Policy on Biofuels (RenovaBio Program) through Law 13,576/2017.
Establishment of biodiesel blending percentages in fossil diesel through Law 13,263/2016.

Outcomes: Supply of 11,274,000 m3 of biodiesel added to the fuel mix in the 2018-2019 period?2.
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Name: Energy Efficiency

Nature of the action: NAMA

Sector: Energy

Coordinating Institution: Ministry of Mines and Energy
Gas (es): COe

General Objective: To reduce the use of fossil fuels and electricity through increased energy efficiency in
different sectors of the economy

Period: 2010 - 2018. BUR4 will focus on 2018. Information on the 2010-2017 period is available in BUR1, BUR2,
and BUR3.

Estimated reduction related to the NAMA: 12 to 15 million tCO,e by 2020

Specific Objective: To encourage the reduction of electricity consumption through government programs on
energy efficiency.

Goals: To encourage the reduction of electric energy consumption.

Progress Indicators: Reduction in electric energy consumption. Unit: GWh.

Methodologies and assumptions: Reducing electricity consumption reduces GHG emissions. The calculation of
the results of the PROCEL Program to reduce electricity consumption and ANEEL's energy efficiency projects will
be the basis for measuring the progress of this specific objective implementation.

Actions/Steps taken: Regulation of the use of resources for the PROCEL Program through Law 13,280/2016.
Implementation of the PROCEL Resource Application Program.

Outcomes: Reduction of 44,590 GWh in the country’s electricity consumption in the 2018-2019 period?.

Specific Objective: To encourage the use of highly efficient electrical equipment.

Goals: To increase the supply of highly efficient electrical equipment.

Progress Indicators: Number of electrical equipment models bearing the PROCEL label.

Methodologies and assumptions: Participation in the equipment labeling program is voluntary. The PROCEL
label was created to increase the number of certified pieces of equipment with high-energy efficiency levels. The
label is a widely publicized award, which contributes to brand recognition.

Actions/Steps taken: Awarding the PROCEL label for high energy efficiency equipment, with the Brazilian
Labeling Program as a reference.

Result: Supply of 3,627 electrical equipment models with the PROCEL Label in 201823

Specific Objective: To encourage the use of highly efficient vehicles.

Goals: To increase the supply of highly efficient vehicles.

Progress Indicators: Number of vehicle models bearing the CONPET label.

Methodologies and assumptions: Participation in the vehicle labeling program is voluntary. The CONPET label
was created to increase the number of certified vehicles with high-energy efficiency levels. The label is a widely
publicized award, which contributes to brand recognition.

Actions/Steps taken: Awarding the CONPET label for high fuel efficiency vehicles, with the Brazilian Labeling
Program as a reference.

Result:

Supply of 78 vehicle models with the CONPET Label in 2018;

Supply of 59 vehicle models with the CONPET Label in 201924,

2 Source: Procel. Resultados do Procel - Ano Base 2018 <http.//www.procelinfo.com.br/main.asp?View={EC4300F8-43FE-4406-8281-
08DDF478F35B}> and Aneel. Website: Program Management <https://www.aneel.gov.br/programa-eficiencia-energetica>

24 Source: Inmetro. Inmetro. Website: PBE Veicular <http.//www.inmetro.gov.br/consumidor/tabelas.asp>
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3.1 CLEAN DEVELOPMENT MECHANISM (CDM) PROJECTS IN BRAZIL: AN
UPDATE

From February 2004 to December 2017, the Executive Board of the Interministerial Commission
on Global Climate Change (CIMGC, for its acronym in Portuguese) - the Brazilian Designated National
Authority (DNA) for the CDM - received 466 CDM project activity proposals. Out of these, 426 project
activities were approved by the CIMGC, one activity was rejected and 39 had their assessment not
finalized or canceled at the request of the project participants.

Of the total projects approved by the CIMGC, 344 project activities were registered with the
CDM Executive Board, thus accounting for an increase of 2 projects in relation to the latest BUR.
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Figure IV: Annual distribution of Brazilian project activities registered with the CDM Executive Board (Nov 2004-Dec 2019).

Most registrations occurred in 2006, when the CDM started to consolidate its position in the
carbon market, and in 2012, marking the end of the first commitment period of the Kyoto Protocol.
Table XVII shows that 27.7% of the total CDM projects in Brazil registered by December 2019 are
related to hydropower plants (96 projects), followed by biogas (18.3%), wind power plants (16.6%),
landfill gas (15.1%), and biomass energy (11.9%).

As for the reduction of GHG emissions, the largest contributions result from
hydropower plants, landfill gas, decomposition of N,O and wind power plant project activities,

whose estimated combined emission reduction amounts to more than 319 million tCO.e.

As shown in Table XVII, for projects registered from 2004 to 2019, Brazil has a significant emission
reduction potential of 380 million tCO,e, for the first crediting period.
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TABLE XVII: DISTRIBUTION OF CDM PROJECT ACTIVITIES IN BRAZIL PER TYPE OF
PROJECT ACTIVITY, REGISTERED BY DECEMBER 2019

Estimated reduction in GHG

CDM Project Activities emissions for the first crediting

Types of project activities period

Hydropower 96 27.9 138,805,656 36.5
Biogas 63 18.3 24,861,823 6.5
Wind power 57 16.5 44,306,593 11.7
Landfill gas 52 15.1 91,367,345 24
Biomass energy 41 11.9 16,091,394 4.2
Substitution of Fossil Fuel 9 2.6 2,664,006 0.7
Methane Avoided e 2.6 8,627,473 2.3
Decomposition of N,O 5 1.5 44,660,882 11.8
Utilization and heat recovery 4 1.2 2,986,000 0.8
Reforestation and Afforestation 3 0.9 2,408,842 0.6
Use of materials 1 0.3 199,959 0.1
Photovoltaic Solar Energy 1 0.3 6,594 0
Energy Efficiency 1 0.3 382,214 0.1
Replacement of SF, 1 0.3 1,923,005 0.5
PFC reduction and Replacement 1 0.3 802,860 0.2
Total 344 100 380,094,646 100

In terms of the estimated annual reduction of GHG emissions, associated with the CDM project
activities registered from 2004 to 2019, Brazil had a reduction potential of 53,043,098 tCO e per year,
which reflects the significant potential for Brazil's participation in the global effort to fight climate

change.
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4.1 CONSTRAINTS AND GAPS, AND RELATED FINANCIAL, TECHNICAL AND
CAPACITY NEEDS

Due to the country’'s dimensions and diversity in terms of social, economic and environmental
factors, the information presented in this chapter should be considered as provisional, partial
and non-exhaustive. There are considerable challenges related to any in-depth consideration
and identification of constraints and gaps, and related financial, technical and capacity needs at a
comprehensive scale. The table below summarizes technical, capacity building and financial support
needs in some areas of interest for further international cooperation, without prejudice to other
areas that may be identified further.

TABLE XVIII: CONSTRAINTS AND GAPS, AND RELATED FINANCIAL, TECHNICAL AND
CAPACITY NEEDS

Related
NAMA

Technology

Constraint transfer needs

Sector

Activity

Measurement,
reporting and
verification of
transformation

and maintenance
actions of resilient
and sustainable
production systems

Agriculture  ABCPlan

Measurement,
reporting and
verification of
transformation

and maintenance
actions of resilient
and sustainable
production systems

Agriculture  ABCPlan

Vast territory for
verification and
validation coverage,
and limited resources
for the acquisition of
supplies and travel
throughout the
national territory
Highly diverse
systems and
stakeholders involved
in the various

States, and dynamic
evolution of actions
and knowledge,
which require an
easily accessible,
transparent

and consistent

Lack of more
detailed on-site
data and images
for measurement
and validation

of efforts and
results.

Lack of a
participatory
and integrated
system to feed
the monitoring
system and fluid

rocesses for o
gata input and system. Limited
ismmEten resources for hiring
output domestic experts

in data storage and
organization systems,
with fluid processes
for data input and
information output

. . Capacit
Financial needs p
building-needs
Financial
resources for

acquisition or
access to images
and field trips for
measurement
and validation of
interpretations

NA

Financial
resources for
hiring staff
necessary for

the development
and structuring NA NA
of a participatory
and integrated
feeding system
for the monitoring
system
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Activity

Measurement,
reporting and
verification of
transformation

and maintenance
actions of resilient
and sustainable
production systems

Measurement,
reporting and
verification of
transformation

and maintenance
actions of resilient
and sustainable
production systems

Improve the capacity
of technical and
financial assistance
agents
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Sector

Agriculture

Agriculture

Agriculture

Related
NAMA

ABC Plan

ABC Plan

ABC Plan

Absence of a
participatory
process and
an integrated
system for
validation and
verification of
results by experts
for monitoring
and analysis
purposes

Limited
harmonized
preliminary
information for
the development
of a national
traceability and
certification
system

Knowledge gap
in relation to best
practices and
technologies,
and systems that
are appropriate
to the various
biomes
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Constraint

Diverse stakeholders
involved in the various
States, and dynamic
evolution of activities,
technologies, and
knowledge, as well

as differences in

the behavior of
technologies and
systems, in the
various biomes.
Limited resources
for hiring domestic
experts and travel

of stakeholders

for consultations,
verification,
discussion, and data
validation.

Diverse data and
institutions, as well
as strategies to
ensure the necessary
transparency and
reliability of a
national traceability
and certification
system. Limited
resources for hiring
domestic experts
and conducting
preliminary studies
for a traceability and
certification system.

Limited resources

to promote the
necessary training,
consolidation and
dissemination of
knowledge, taking
into consideration
the diversity of
stakeholders involved
in the various

States, the dynamic
evolution of activities,
technologies, and
knowledge, as

well as differences

in behavior of
technologies and
systems in different
Brazilian biomes.

Capacity-

Financial needs building-needs

Financial
resources for the
development and
implementation
of an integrated
system and a
participatory
process for
validating the
results of analyzes

Financial

resources for Training of
establishing experts on

an effective traceability and
traceability and certification
certification systems
system

Financial

resources Support for

to develop professional
Infrastructure and training and
studies, purchase dissemination of
equipment,and  knowledge

promote capacity-
building

transfer needs



Sector

Activity

Technology research

and development A

Cooperation
between the Federal
Government and
state governments
to improve forest
management

LULUCF

Strengthening
of forest fire
prevention and
control actions

LULUCF

Promotion of
bioeconomy
and payment for
environmental
services

LULUCF

Design and
implementation of
new pilot projects in
regions not covered
by the current
project

LULUCF and
Industry

Expansion of
the results-
based payment

. LULUCF and
mechanism for

Industry

companies not
covered by the
current project

Related
NAMA

ABC Plan

PPCDAmM e
PPCerrado

PPCDAmM e
PPCerrado

PPCDAm e
PPCerrado

Sustainable
steel industry

Sustainable
steel industry

Increased
complexity and
uncertainty
due to climate
change, need for
new research
in the biological
and agricultural
domains,
statistics

and data
interpretation,
and alternative
and innovative
solutions

Shortfalls in

the integration
of systems

for granting
vegetation
suppression
licenses across
the various levels
of government

Techniques
related to
integrated fire
management are
not yet widely
disseminated

Enabling
business
environment and
the absence of
legal certainty

Scarce sources of
financing for new
pilot projects

Scarce sources
of financing for
the extension
of the results-
based payment
mechanism for
companies not
covered by the
current project

CONSTRAINTS AND GAPS, AND RELATED FINANCIAL, TECHNICAL AND

Constraint

Limited resources
for data collection,
studies, and
technological
development

Limited resources,
including budgetary
constraints

Limited resources,
including budgetary
constraints

Lack of recognition
of the importance of
the contribution of
market mechanisms

Limited financial
resources

Limited financial
resources

Financial needs

Financial
resources for
infrastructure,
equipment, and
studies

Financial
resources for
technical and
institutional
cooperation

Financial
resources for the
dissemination of
techniques for
the control and
prevention of
forest fires

Financial
resources for

the design and
implementation of
new pilot projects

Financial
resources for
the extension
of the results-
based payment
mechanism for
companies not
covered by the
current project

Capacity-
building-needs

Exchange of
knowledge and
technologies

Awareness of
the importance
of the initiative
for the country's
reputation and
the development
of public policies
to combatillegal
practices, and
promote legal
compliance

Training on
integrated fire
management

Management
of quick,
efficient, and
user-oriented
administrative
processes

Training of
stakeholders
in regions not
covered by the
current project

Training of
stakeholders that
are not covered
by the current
project (e.g. MRV
methodology,
MRV platform)

Technology
transfer needs

Exchange of
knowledge and
technologies

NA

NA

Exchange of
technologies
for process
management

Technology
transfer to
stakeholders
in regions not
covered by the
current project

NA

/3
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Activity

Promotion of gains

of scale of the pilot LIl
: Industry
project
Training to broaden
the insertion of
non-conventional
renewable sources  Energy
in the national
energy mix
Training to broaden
the insertion of
Energy
energy storage
technologies
Training to promote
the consolidation
of Monitoring,
Reporting and Energy
Verification systems
(MRV) of energy
efficiency programs
Quantification of Agriculture,
greenhouse gas
P . Energy,
emission reductions
: LULUCF, and
by the production Indust
chain Y
Agriculture,
Encouragementto ~ Waste,
technology research  Energy,
and development LULUCF, and
Industry

74

Related
NAMA

Sustainable
steel industry

Alternative
energy
sources

Alternative
energy
sources

Energy
efficiency

All

NA

Scarce sources
of financing for
gains of scale of
the current pilot
project

Need for
consolidating and
disseminating
technologies

for energy
exploration by
concentrated
solar thermal
plants

Needs related to
consolidation and
dissemination of
energy storage
technologies

Shortfalls in

the Monitoring,
Reporting and
Verification
processes of
energy efficiency
programs

Methodological
difficulties in
quantifying
emissions
reductions by the
production chain

Lack of
information

and data on
activities and
shortfalls persist
in the scientific
and technical
production based
on the country’s
reality

FOURTH BIENNIAL UPDATE REPORT OF BRAZIL

Constraint

Limited financial
resources

Limited resources
for consolidation

and dissemination of
knowledge

Limited resources
for consolidation

and dissemination of
knowledge

Limited resources
for consolidation

and dissemination of
knowledge

Lack of awareness
of the importance
of generating
information on
emissions/removals
by economic activity

Limited resources for
technology research
and development for
climate sciences

Financial needs

Financial
resources to
promote gains
of scale of the
current pilot
project

Financial
resources for

the technological
development,
consolidation, and
dissemination

of knowledge

in concentrated
solar thermal
plants

Financial
resources for

the technological
development,
consolidation, and
dissemination

of knowledge on
energy storage

Financial
resources for the
development and
dissemination of
methodologies
and procedures
for the MRV of
energy efficiency
programs

NA

Financial
resources for
infrastructure,
equipment, and
encouragement
of studies and
research projects
on climate change

Capacity-
building-needs

Training of
stakeholders not
currently covered
by the pilot
project

Support for
professional
training and
dissemination
of knowledge
on concentrated
solar thermal
sources,
including
seminars,
workshops, and
exchange of
experiences on
the topic
Support for
professional
training and
dissemination
of knowledge
on energy
storage, including
seminars,
workshops, and
exchange of
experiences on
the topic
Support for
professional
training and
dissemination
of knowledge on
MRV related to
energy efficiency,
including
seminars,
workshops, and
exchange of
experiences on
the topic

Development,
implementation,
and
dissemination of
methodologies

Exchanges,
webinars,
international
exchange of
experiences,

and training on
how to transfer
technologies and
knowledge

Technology
transfer needs

Technology
transfer to
stakeholders
not currently
covered by the
pilot project

Cooperation for
technological
development in
concentrated
solar thermal
sources

Cooperation for
technological
developmentin
energy storage

Cooperation for
the development
and
dissemination of
methodologies
and procedures
for the MRV of
energy efficiency
programs

Methodologies
and technologies
for quantifying
emission
reductions by
production
chains

Exchange of
technologies and
knowledge



Related Capacity- Technology

Activity NAMA Eepuas FIEMEE!TRERR building-needs  transfer needs

Absence of a Training on how

Financial to structure
) Poor legal framework
Improvement Agriculture, L o resources for and assure
P systematization,  establishing . . )
of the emission Waste, P P infrastructure information Exchange of
o organization, responsibilities . .
monitoring, Energy, NA S . and agencies for the proper technologies and
. and availability ~ and operation of a . L
reporting and LULUCF, and - : responsible for monitoring, knowledge
verification system  Indust| of official national system for systematizing the  reporting and
y Y information the National GHG > 12Ing porting
information verification of
Inventory o
emissions
Financial
Exchanges,
resources to webinars
Strengthening of support the . o
o 2 - ) international
existing institutional : Lack of an official structuring of
Agriculture, . . I exchange of
arrangements information Limited resourcesto  a platform, for ;
- Waste, : N experiences Exchange of
through training center to inform  structure collaborative infrastructure, . } )
. . Energy, NA ; . oninformation  technologies and
and information the climate modeling of encouragement )
S LULUCF, and - . modeling and knowledge
generation via change decision-  transparency of studies and :
. Industry . : networking to
climate and making process research projects
. ) ) support the
economic modeling to inform a o .
: decision-making
long-term climate
process
change strategy

4.2 INFORMATION ON SUPPORT RECEIVED

External financing through multilateral and bilateral channels has contributed to support
policies to fight climate change and its effects in Brazil in recentyears. However, there was a noticeable
reduction in the amounts contributed by the cooperating countries and organizations throughout
the period covered by this report (2018-2019). For a better assessment of the implementation of
public policies and programs for mitigating and adapting to climate change around the world, it
is crucial to identify the amount and allocation of these flows, evaluate their outcomes and their
contribution to the implementation of national priority actions with a view to identifying challenges
and opportunities to optimize the use of resources. In this context, Brazil views the Biennial Update
Reports (BURs) as important sources of information.

Following up from the data provided in the previous BURs, this section provides current
information on the international support received by the country to implement actions to combat
climate change. Public resources committed to Brazilian entities through multilateral and bilateral
channels (Parties included in Annex Il of the Convention) in 2018 and 2019 are considered. This
chapter seeks to provide, in a table format, the information in the most complete, disaggregated,
and transparent manner. In addition to maintaining the same BUR3 reporting parameters, which had
already represented a breakthrough in relation to the previous reports, this section has retained the
parameters related to information about possible technical training component and/or technology
transfer and links to the project/contract, allowing the reader reference to detailed information.

In collecting data for this chapter, information from multilateral institutions was more
comprehensive and comparable than bilateral flows data. Notwithstanding improvements in the
data collected in support of the current BUR, the information provided by some multilateral financing
institutions and developed countries still lacks the necessary completeness, transparency, and
comparability to allow identification of the projects supported, with a view to their due recognition.

CONSTRAINTS AND GAPS, AND RELATED FINANCIAL, TECHNICAL AND 75
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Because of these restrictions, information on bilateral channels only includes resources that
have been internalized through a public entity or implemented under the coordination of a public
entity (whether federal, state, or municipal). Information on multilateral channels, in turn, also includes
resources directed to private companies. Like in the case of BUR2, a decision was made to use the
resource commitment date as a reference for inclusion in the listing, thus avoiding any potential
duplications. Therefore, projects currently under implementation that were approved or had their
resources committed by the relevant institutions before 2018-2019 were not included. As for REDD+
resources, there has been no changes in their reporting rationale since BUR3, where actual amounts
for a particular year are reported.

In terms of financial instruments, grants, loans and shareholding information is reported
herein. All amounts are in US dollars. When data was available in a currency other than the US
dollar, the conversion rate used was based on that of the OECD annual exchange rate for the project
commitmentyear?. Funding institutions themselves reported the percentages of climate components
shown on the tables. For the identification of technical training and technology transfer components,
the criteria used were those adopted under the UNFCCC?.

The contribution of resources to Brazil in 2018-2019 totaled approximately US$1.874 billion,
with less than 6% allocated through bilateral channels. There was a decrease in relation to the bilateral
support received in previous biennia, from more than US$437 million in 2016-2017 to about US$100
million in 2018-2019. It should also be noted that multilateral contributions for 2018 and 2019 did not
reach 50% of the contributions in 2017.

In view of the importance of international financing in catalyzing climate change action, Brazil
has stressed the need for the financial contribution to be adequate, predictable, sustainable, new,
and additional. In recalling the developed countries’ commitment to contribute with US$ 100 billion
per year by 2020, Brazil stresses that the current status of implementation of the commitment is not
clear.

25 Available in: <https.//data.oecd.org/conversion/exchange-rates.htm>

2 Available in: <https://bigpicture.unfccc.int/content/capacity-building. html#content-capacity-building> and <https://unfccc.int/resource/
docs/2009/sb/eng/02.pdf>.
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https://www.iadb.org/en/project/BR-T1394
https://www.iadb.org/en/project/BR-T1394
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https://www.iadb.org/en/project/BR-T1404
https://www.iadb.org/en/project/BR-T1404
https://www.thegef.org/project/cities-iap-promoting-sustainable-cities-brazil-through-integrated-urb
https://www.thegef.org/project/cities-iap-promoting-sustainable-cities-brazil-through-integrated-urb
https://www.thegef.org/project/cities-iap-promoting-sustainable-cities-brazil-through-integrated-urb
https://www.thegef.org/project/cities-iap-promoting-sustainable-cities-brazil-through-integrated-urb
https://www.thegef.org/project/cities-iap-promoting-sustainable-cities-brazil-through-integrated-urb
https://www.thegef.org/project/cities-iap-promoting-sustainable-cities-brazil-through-integrated-urb
https://projects.worldbank.org/en/projects-operations/project-detail/P165695
https://projects.worldbank.org/en/projects-operations/project-detail/P165695
https://projects.worldbank.org/en/projects-operations/project-detail/P165695
https://projects.worldbank.org/en/projects-operations/project-detail/P165695
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https://www.iadb.org/en/project/BR-L1429
https://www.iadb.org/en/project/BR-L1429
https://www.iadb.org/en/project/BR-L1497
https://www.iadb.org/en/project/BR-L1497
https://www.fonplata.org/pt/projetos/programa-eixo-ecologico-linha-verde-regiao-leste-joinville
https://www.fonplata.org/pt/projetos/programa-eixo-ecologico-linha-verde-regiao-leste-joinville
https://www.fonplata.org/pt/projetos/programa-eixo-ecologico-linha-verde-regiao-leste-joinville
https://www.fonplata.org/pt/projetos/programa-eixo-ecologico-linha-verde-regiao-leste-joinville
https://disclosures.ifc.org/#/projectDetail/ESRS/40796
https://disclosures.ifc.org/#/projectDetail/ESRS/40796
https://disclosures.ifc.org/#/projectDetail/ESRS/40796
https://www.iadb.org/en/project/BR-L1503
https://www.iadb.org/en/project/BR-L1503
https://www.iadb.org/en/project/BR-T1392
https://www.iadb.org/en/project/BR-T1392
https://www.iadb.org/en/project/BR-L1519
https://www.iadb.org/en/project/BR-L1519
https://www.iadb.org/en/project/BR-L1520
https://www.iadb.org/en/project/BR-L1520
https://www.iadb.org/en/project/BR-L1529
https://www.iadb.org/en/project/BR-L1529
https://www.fonplata.org/pt/projetos/programa-itajai-2040-moderna-e-sustentavel#edit-group-tab--cont
https://www.fonplata.org/pt/projetos/programa-itajai-2040-moderna-e-sustentavel#edit-group-tab--cont
https://www.fonplata.org/pt/projetos/programa-itajai-2040-moderna-e-sustentavel#edit-group-tab--cont
https://www.fonplata.org/pt/projetos/programa-itajai-2040-moderna-e-sustentavel#edit-group-tab--cont
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https://www.iadb.org/en/project/BR-T1390 
https://www.iadb.org/en/project/BR-T1390 
https://www.iadb.org/en/project/BR-L1495
https://www.iadb.org/en/project/BR-L1495
https://www.iadb.org/en/project/BR-L1411 
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INFORMATION ON SUPPORT RECEIVED

CONSTRAINTS AND GAPS, AND RELATED FINANCIAL, TECHNICAL AND
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5 FUNDS RECEIVED FOR THE PREPARATION OF
THE BUR

The preparation of this report received financial support from the Global Environment Facility
(GEF). These funds were important to ensure the updating of the information provided, without which
the data collection could have been affected.

The financial support from the GEF to prepare Biennial Update Reports (BUR) was US$ 500,000
and was made available through a joint project to prepare the Fourth National Communication of
Brazil. This project is executed by the Ministry of Science, Technology and Innovations (MCTI) and
implemented in partnership with the United Nations Development Programme (UNDP). This project
made it possible to develop the Second, Third, and Fourth BURs.

Like in the previous BUR editions, resources for the preparation of the BUR and its technical
annexes were not limited to those received from the GEF. The institutions involved had the support
and decisive contributions of different agencies and firm engagement of teams from other projects
and from the Government. The technical annexes also relied on financial resources from international
cooperation projects (PoMuC - Policies on Climate Change and the GEF's Pilot Project on REDD+
Results-Based Payments).
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© INFORMATION ON THE DESCRIPTION OF
DOMESTIC MRV (MEASUREMENT, REPORTING
AND VERIFICATION) ARRANGEMENTS

This section describes, in a non-comprehensive way, the different databases and arrangements
involved in the domestic MRV of NAMAs in Brazil.

6.1 MODULAR SYSTEM FOR MONITORING ACTIONS OF GREENHOUSE GAS
EMISSIONS REDUCTIONS - SMMARE AND MRV OF ACTIONS

In 2013, a proposal was made to develop the Modular System for Monitoring Actions of
Greenhouse Gas Emissions Reductions (SMMARE for its acronym in Portuguese), for which guidelines
were established in 2014. However, since then, there has been no progress in any modular computer
system nor in the full engagement of the line ministries to produce that information?.

In order to avoid duplication of work and any increased costs, among other obstacles, the
Government is waiting for the conclusion of the New Enhanced Transparency Framework under the
Paris Agreement in order to, if appropriate, resume implementation of a transparency arrangement,
but no longer for NAMAs, which will be discontinued as of 2020.

In addition to the international environment within the scope of the Convention considered
above, Decree No. 10,145, of November 28, 2019 needs to be taken into account. It regulates the
Interministerial Committee on Climate Change (CIM) under the new governance of the National
Policy on Climate Change.

According to this Decree, among other actions required to achieve the objectives of the country's
public actions and policies related to climate change, it is incumbent on the CIM to deliberate on the
country’s strategies for the design, implementation, financing, monitoring, evaluation, and updating
of climate change policies, plans, and actions. Monitoring of transparency activities and provision of
information in compliance with the decisions under the Convention also depend on the deliberation
of the Committee.

Unlike NAMAs, the NDC in Brazil does not have a sectoral rationale; rather, it is geared to the
economy as a whole, with some indicative mitigation actions listed in its annex. Avoiding duplicated
efforts and potential cost increases means taking this entire picture into perspective.

27 The gaps and needs associated with the quantification of the results of the mitigation actions were identified and recognized in the session
“Constraints and gaps, and related financial, technical and capacity needs”. Both developed and developing countries recognize that this type of
estimate still has a long way to go.
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Regarding the latest approach to reporting emission reductions, it should be noted that,
initially, it aggregated data for mitigating greenhouse gas emissions from the LULUCF and Agriculture
sectors, with some emission reduction estimates up to 2018. Running in parallel to this, the need for
an information dissemination tool that would allow for the monitoring of the main mitigation and
adaptation actions to climate change continued to be met and enhanced through the Educaclima
portal (www.educaclima.mma.gov.br). The portal was launched in early 2018 and provides some
preliminary data on the reporting of emissions reduction mentioned above.

Regardless of the potential inclusion of modules in specific systems, whether SMMARE or
others, different databases and arrangements described in the items below have also contributed to
the continuous improvement and strengthening of domestic MRV arrangements.

6.1.1 Actions in Land Use, Land-Use Change and Forestry

Given its extensive native vegetation coverage and land use and tenure dynamics, Brazil has
been implementing a number of systems to monitor and implement actions in the LULUCF sector
(Figure VI). These systems allow for the monitoring of the LULUCF NAMAs and the MRV process for
REDD+ results.

Forest
information

Implementation arrangement of the National Forest Monitoring System

National Forest
Information

System -
Remote monitoring

National System

for the Control
of Origin of
Forest Products
(Sinaflon

Rural Environmental Brazilian Biomes Environmental Monitoring Program
Registry

Environmental .

. . Conversion of Land use and

information on . . Forest fires
X native vegetation cover

rural properties

Public Forests
Registry

Figure V: Main systems for monitoring and implementation of actions in the LULUCF sector.

The forest information systems displayed in the figure above provide contributions to the
implementation and monitoring of LULUCF NAMAs, as well as to the MRV process for REDD+ results,
in addition to those designed to provide and organize forest information?.

% For more information on:

National Forest Information System, go to http://snif.florestal.gov.br/pt-br/

National System for the Control of the Origin of Forest Products, go to. http.//www.ibama.gov.br/
Public Forest Registry, go to http.//www.florestal.gov.br/cadastro-nacional-de-florestas-publicas
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In addition to the systems described above, the Ministry of the Environment, through support
to the National System for the Control of the Origin of Forest Products (Sinaflor), and the National Fire
Information System (Sisfogo), has been adopting measures to systematize and process 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 implementation arrangement
of a national forest monitoring system are described below.

National Forest Inventory (NFI/)

The NFI's main purpose is to generate information on forest resources, both natural and planted,
based on a 5-year measurement cycle, to support the formulation of public policies aiming at forest
resources use and conservation. The NFI will produce information on forest stocks, composition,
health, and vitality, as well as the patterns of change of these aspects over time. The NFl also includes
the development of allometric equations to estimate wood volume and biomass for different forest
physiognomies, in partnership with universities and research institutes. These estimates will support
the design of public policies for sustainable use of the forest resources and the development of
future GHG inventories for the LULUCF sector.

Environmental Monitoring of Brazilian Biomes

INPE has developed several mapping products in partnership with universities and other research
institutions. The different land use and land cover data can be accessed through the Terra Brasilis
platform?, Information on the occurrence of vegetation burning is available on the Queimadas portal®.
Additional information on land use is available TerraClass Cerrado and TerraClass Amazdnia .

The Technical Annexes on REDD+ presents additional information on satellite monitoring
of deforestation by clear-cutting in the Legal Amazon (PRODES), as well as information on annual
deforestation rates.

Rural Environmental Registry System (SICAR)

The Rural Environmental Registry System (SICAR for its acronym in Portuguese) was created
to manage, at the national level, environmental information on rural properties. Today, the System
encompasses 5.6 million properties registered throughout the country, totaling 548.4 million hectares
registered and monitored. This information will inform national MRV reports and provide important
inputs both for combating deforestation and for mapping registered rural properties.

6.1.2 Steel Industry (charcoal)

The Emissions Reduction Plan for the Charcoal Steel Industry, launched by the Federal
Government in 2010, aims at contributing to the reduction of greenhouse gas emissions under the
NAMAs, in addition to promoting the modernization of the charcoal production needed to consolidate
the sustainability of steel and pig iron production based on this renewable resource. The strategy for

29 Terra Brasilis Platform, go to: http://terrabrasilis.info/composer/DETER-B

%0 INPE's portal on forest fires, go to: http://www.inpe.br/queimadas

3" TerraClass Cerrado, go to: http.//www.dpi.inpe.br/tccerrado/ and
TerraClass Amazon, go to: http://www.inpe.br/cra/projetos_pesquisas/dados._terraclass.php
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the actions included in the Plan has been implemented primarily via a pilot project called “Sustainable
Steel industry”, funded by the Global Environment Facility (GEF). This project, coordinated by the
Ministry of the Environment and the United Nations Development Programme (UNDP), acts as the
implementing agency. The following institutions also participate in the Project Monitoring Committee
(CAP): Ministry of the Economy (ME), Ministry of Science, Technology and Innovations (MCTI), Ministry
of Agriculture, Livestock and Food Supply (MAPA), and the Government of the State of Minas Gerais.
Project implementation started in 2016.

In order to follow up on the development of this action, a simplified MRV system was developed
to support the preparation of estimates of greenhouse gas emissions reductions associated with the
Project’s actions.

Within the “Sustainable Steel Industry” project, support is underway for six initiatives by steel
companies, which were selected through a public bidding process, to participate in the payment
mechanism for results achieved and verified in terms of the reduction of greenhouse gas emissions.
Following education and training efforts, the MRV methodology is now being applied by these companies.

It should also be mentioned that an independent audit has been hired to verify the greenhouse
gas emission reduction results by the supported businesses under the results-based payment
mechanism.

For the second phase of the project, which will run until 2021, expansion of the project support
to small and medium charcoal producers will be expanded, with a view to promoting greater reach
and providing gains of scale in more efficient technologies for the Brazilian steel sector and the
resulting reduction in GHG emissions.

6.1.3 SIGABC Agriculture and ABC Platform

Measurement, Reporting and Verification of the ABC Plan is being implemented through the
creation of the Integrated Information System of the Sector Plan for the Consolidation of a Low Carbon
Economy in Agriculture (SIN-ABC for its acronym in Portuguese). SIN-ABC merges the Governance
System of the ABC Plan (SIGABC), Rural Credit and Proagro Operations System (Sicor), and the Multi-
Institutional Platform for Monitoring Greenhouse Gas Emission Reduction in Agriculture (ABC Platform).
It will be responsible for consolidating and systematizing the results of the ABC Plan implementation.

The SIGABCisthe systemfor the governance and managementof actionsin progress toimplement
the ABC Plan. Coordinated by MAPA, it registers the results of the actions of dissemination, training,
implementation of Technological Reference Units (URTs) and/or Test and Demonstration Units (UTDs),
and data related to financial credit agreements granted by the banking system that implements the line
of credit designed for the ABC Plan, among others. The implementation data for the ABC Program will
be extracted from the Sicor. This is the credit facility designed to support the adoption of technologies
in the ABC Plan, through borrowing activities (credit contracts) by rural producers.

The ABC Platform is the MRV instrument instituted in the context of the ABC Plan. It aims at
developing and validating a broad and integrated identification, qualification, and monitoring system
towards the adoption of technologies by the ABC Plan and their contribution to GHG mitigation.
The assessment methodologies follow international GHG emissions monitoring protocols and the
guidelines issued by the Intergovernmental Panel on Climate Change (IPCC), together with national
scientific data at the state, municipal, or biome levels.
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Consolidated data from the ABC Platform, SIGABC, and Sicor/ABC Program will be consolidated
by the SIN-ABC and submitted to the Technical Committee for Monitoring the Sector Plan for the
Consolidation of a Low Carbon Economy in Agriculture, in the monitoring and evaluation actions of the
ABCPIlan (CTABC)to be further evaluated together with the stakeholders, that comprise the CTABC under
a draft decree. The results officially approved by CTABC are submitted to the National Coordination of
the ABC Plan (CENABCQ), located within the MAPA, which is responsible for the official disclosure of the
results achieved by the Brazilian agricultural sector in its efforts to control GHG emissions, adapt to
climate change, and contribute to the achievement of Brazilian commitments to the UNFCCC.

6.2 NATIONAL EMISSIONS REGISTRY SYSTEM - SIRENE

The National Emissions Registry System (SIRENE)*? has been recognized by the Government
as the domestic emissions MRV, and was established as an official instrument for the dissemination
of the results of the country’s greenhouse gas emissions®. As reported in the previous BURs*, the
Ministry of Science, Technology and Innovations (MCTI) developed this system to protect information
and accessibility to the results of the National Inventory of Anthropogenic Emissions by Sources and
Removals by Sinks of Greenhouse Gases not Controlled by the Montreal Protocol.

The MCTl is responsible for coordinating, managing and maintaining SIRENE, and it has sought
to improve the system. The layout of this public platform has undergone improvements in order to
make it more user-friendly and accessible. In addition, results of scenarios up to 2050 and of emissions
by type of technology for key sectors have been made available at SIRENE, including information
on financial investments, lifespan, and emission reduction potential. Additional and more complex
improvements related to the system’s development for the analysis of indicators and inclusion of
additional data are underway. However, given the significant volume of information to be processed
and the effort required to develop IT solutions appropriately, this stage is expected to be completed
in the long term.

Although the implementation of these improvement measures is part of a phased approach,
it provides a positive contribution to the operation of the current system. Thus, SIRENE continues to
be accessed by a diverse audience, primarily for academic use. In addition, the relevance of SIRENE
is recognized for supporting government agencies in monitoring trends in emissions and for the
development of studies on mitigation.

32 SIRENE, go to: http.//sirene.mctic.gov.br

3 Decree No. 9,172/2017

3 More information on SIRENE’s mission and scope is presented in the Second and Third Biennial Update Reports.

INFORMATION ON THE DESCRIPTION OF DOMESTIC MRV 91
(MEASUREMENT, REPORTING AND VERIFICATION) ARRANGEMENTS


http://sirene.mctic.gov.br/

APPENDIX |

HISTORICAL
SERIES OF
GREENHOUSE GAS
EMISSIONS

gy




95'lee
61601
7619
eelrsl

S29YL
W'y
1097
767'90C
LEEYST

LES'e
1ze'l

ELLY

V8L
€eLLE
S08'L
76€9
Sly'ce

evr'sl

790
S0S'LL
9€T'C
TeTsl
60781
6LL'S
8LL'E8L
vL0TL
LLE00T
L15'9Y
8€6'CL
L0T'S
79979
£v9'l8
€67'78€

9loc

662 7CE
SLTEL
9189
160'0¢

474"
96'0C
78€'901
€187,
171002

£29'elT

9L'E
187’1

S99

008
¥90'ly
S08'L
T6€9
780'5C

8Ll

aa:4
Y09'ZL
L€z’
0LE8L
1z0'8L
¥06'S
LST'I8L
9911
£58'861
LYE'LS
881l
109's
9€1'0L
£L5'501
GLELY
96L'0y
vev'6zL

S102

97T'TLE ¥EB'E0E
LZl'LL 2980l
900L 769
€EL'8L  PE8'LL

STT9lL €481
8650  00SZ€
0/9'88  8ST'SEL
LE6'\T- 8SLLY
Leg'/8  9lg'sie
95'€0L 680°LET
€8 L96'E
685l 9SLC
PSS 9€9'
168 156
€€8'6E  LLL'6E
S08'L  S08'L
8/79  98Y9
806'9  ¢S9'9C
089'98 9€8'98
lwL'SL 829l
106'L 9007
wILL  ¥EIIL
05T 0gv'e
Gzz'8L  0TS'LL
2008l 766'LL
SLLL oLLL
1196l GL006L
vPE'LL  8L60L
0L9'€lT €7T'80C
GLL'SS  65EYS
8987l 9LGEL
L9 TS5'S
YS9'EL  L8Y'EL
680'LLL 156
Wl'Ley LLVELW

€8L'VSY S08'6ZY
TET'SY9 VE6'LYL

vz €10

TLL'06C
s ird
9689
6v0'61

€961

LLEBT
206'19
€06'95-
0LE'EE
€ee'sy
LL6'E

8LET

£S8'S

o'l
68107
8aL'L
€07'9
866'C
¥09'98

68l

e
192l
Les'e
o6v'LL
8651
88l'L
661'€81
8LT'LL
509'10C
S6LTS
r10%L
6€9'S
sYy'zL
yL1'0L
98L'18€
LYS'96E
6L9'LES

(414

0Ly'82
999°€L
0Ly'9
9.0'0C

SLeTL
8Ll
20619
£v5'68
76791

L0Z'9LL
we's
SLET

6v6'S

0L0°L
765l
S66'L
LEE
Sv8'ce
L0L'98

v19'7l

905'L
ozl'rL
S0LT
9189l
L8Y'LL
661L
97L'991
€98°01
88L781
ISL'ES
6LY'L
8y
[4VAA
YrL'ES
TSTevE
TLE'EIE
28's29

LLoc

8Y8'70¢€
99LTL
v8L's
05581

yey'oL
18971
8€9'7L
888791
L0Z'0ST

1€9'09Z
6LE'S
{5274

[43374

S6LL
L9€'8E
6EL'L
056
887'LT
£8L°08

89E'EL

w8l
y1ZSL
869
8rE'LL
6v'LL
0S€'L
L67'151L
1SL'6
865391
88v'6y
LY8EL
w9's
11639
658'85
699'c€E

9.1'069

oLoz

6E7'18C
60l
L91's
L9¥'SL

S6E'8
18971
8€9'7L
95661
S68'98C

062'56C
S06'E
ST

88l

8L0'L
88'6¢
9Ls'L
090
LE0'6L

9,991

8L'L
vEV'SL
590
06L91
8€L9L
LOE'L
LI8YEL
0€€8
8y'0sL
18Ty
lad
{5294
9LT'€9
LL9'Ly
VE6'L6C
89g'91LE
0£9'9L9

6002

8LE'S8C
e
SL9's
86661

8yS'0L
18076
LEO'BYL
TLT0€9
06€'LL8

8£6'188
T66'E
€SL'T

8LL'L

wl'l
Oovv'LE
L8l
069'S
7888l
06Y'sL

6vSTL

859'L
L0Z'%L
LLS'E
8Ly'LL
0591
90L'L
€56'9€1
See'L
86'L5L
9EL'9y
€821
118'S
0£2'99
SEV'8S
VECTLE
Lb'8ze

4

€LLE9T  8LL'Tve  S6T'STC  888'6LT  LES'LOC L9506l  €9LYLL
LIY'LL L0901 6500, 65001 65001 WLl LSL'0L
9€6' €vSYy L0L"y €0y SE0Y L8EY 88€'S
LYE9L  0Sl'SL 9%l T9EVL 60Tl €8sl Sve'sl

1sL'6 viv'L VLY'L 18S'LL 9Ll 9086 vS6'L
18026 18076  9vE'E6  IEE6  IE'EH £90'6 L9026
LEOBYL  96L'9CC  96L'9TC W9V WWIWLy  8S6'TLT  8S6TLT
€V9'0ES  €66'8€L SYS'8TLL €76'/T8L S8L'8EY'L 9l6'8L0°L 16L'LL8
L9L'VLL OLT'LSO'L L80'8PY'L OL6'S6ET TLL'90CT Lye'szE'L 9Lg'lTl'L
(454574 195°SSY'L L6Y'LOV'T 9L8'LLT'T LVL'SEE'L OLL'6TL'L
9LY'E 8Ll 129'e L08'e Y99 Sev'e 9zz'e
6€LT 9w9'C wuy'e 80Y'C 861C 9LLT 6L8'L
€00 86L'L evL'L G89'L w9l %YL 6LE'L
080'L 6 [439 8E6 6 VES SLS
9€L'LE ole'eE  6vE'SE  vLSLE  00L'9€ 88L'sE 20433
998'L 896'L el vee'L 069'L £95) 9%€'L
999'9 olv's 93¢ S0S'S 790's 996 1187
00C'LL ovr'sL  eveEwL €Ll 960°EL 06£71 LTTsL
99L'LL  8€T's9  0SL'S9  8LL'L9

656'LL 9€9'LL 96Tl LLY'6 1666 L9001 G8L'6
0L8'l W'l 18E'L 6cr'L 807'L 1Sl 9¢6'L
69V'EL 7887l L/8'EL  Op80L  66LLL 8LZ'LL LzLL
608 7€9'E SY9'e 616 LyL'e 028 14514
96091 ol'sl  v9erl S0l L6T'SL L0T'S) 6L5'5)
€219l 919’51 6S'SL  €98'sL eSSl SL9'9L 'Ll
0Ce'L [45°] 9519 ¥26's vLL'S £9Y'S €69
I88'LEL  €//'(TL  6lS'ECL  €80'ECL  9E09LL  688'GLL  8YSELL
0ze'L €959 9LE €619 1£8's 1099 9299
lZr'orl  8y9'0vL  Le6'SEL  00T'SEL  L80'LCL  6C0'8TL  L98%Cl
6LV €08'6E  9YS'6E LS0'LE  VETLE 9€6'8€ 6L0'6E
86551 088l  6L¥¥L  Oce¥l  €0S'El LSLYL 9T6'el
7109 L6v's 9¢4's SL6Y 1687 6SLY 0L
68099  vLL'09 189S 9YE9S  879'SS ast:9AS SLG'LS
vev'Ly  [96Ly  00V'Ly  TLESY  OSK'6E LLL'GE 887
T€0'96C  L0T'E8T  Tyl'LT  SLL'LLT  6TL'9ST  09ET9T 0959

10560 €80°96C 6L0°L6C SL9'T8T 8T6'LIT  8LS'ELT  18TILT
VEETOL'L LYL'OTY'L 8SV'TL8'L VPE'LSLT LL8'0SST 90L'9L9'L T86'L9Y

L00C 900C S002 00z €002 (474 100¢

GEV'99L  £/8'08L  99T'LLL  6CCLLL  9E0'LLL  16L'89L  888'ELL  967'E9L
€106 v8Y'8 r8v's 7434 9€S'y L'y 6SL'E S6C'E
929 L6€'S 129'9 L16's LvS's 078y 6 619'€
6€9°L 188'EL Sol'ch  Se80L  £/00L 1998 86C'L 7169

L1L'8 YEL'Y 0oL’ 90S'L 1£8'9 S6E'S 166'8 059'8
[90'/6  [90'/6  [90'/6  [90'/6  [90'/6  [90'L6  SL9WL  SL9VL
856'CLC  8S6'CLC  8S6'CLT  8S6TIC 8S6'TLZ  8S6'TLT  LIS'LWC  LIS'LIT
9lY'Sl8  096'/GL 8TE'SIL ¥EEBLS ¥SS'LL8  LLO'6SY'L €0L'B6Y  E€0L'86Y
Iry'SZL'L G86'L90°L ESE'SLO'L 6l¥'8T8  6/S'LTL'L 960'69L'L 68TYL8  68T7L8
8SL'VEL'L 6LL'VLOL ESY'T80’L SC6'SEB  0SY'8TL'L L6Y'VLL'L 08T'€EC8 6€6'7C8
{2143 oz'e 83'e  85S'E 0SL'E YSLE 6€8'C 6L
9Ll 60T L00T  SL6'L 186'L G96'L S56'L L
o'l LIT') yxdy) 8LE'L 601 6vL'L 6LT' 815’
453 K54 295 91 €2C 202 8LL 161
TS0vE  ELEDE  TLtE  9SL'lE 8IY0E  988%6C  CSL'6C  8v0'8T
€99'L €v6'L 8LLL 68'L ¥SL'L S8L'L 689'L 789'L
800'G e L'y 8EEY 8v'y Y0l 8607 [hza%
Y09l 6€¥9L  GLL9L  £9T'SL  v¥BYEL  8ZS'LL  9800L  +9L0L
06v'L9 89209  [9L'LS  ELEWS  9LT'lS
9’6 €16'8 6578 20L'L L91'L 7659 9999 62€'9
16Z'L 0SL'L 700'L 206 759 026 8vE'L izd)
LELOL  €ZL0L  €9v'6 Y098 1Z8'L YIS, 7008 9LS'L
8€EY €8EY 9.9t g€ 601'E 0v9'e LTS 8TY'T
Syl %Wyl 8l TvEYL  €08'EL  TzeEl  TEETL  9L9'LL
6LL'LL  G60'LL 099l  6l99L 8659l  TwE'SL  6ECSL  LSTSL
S02Y 995y Sovy Tl €85 608 6LLY 095
LEE'LLL  VE9'GOL  L90'LLL  OE0'SOL  2/L'6  916'06 85078  6SLLL
9079 £109 (58S ¥TES 6057 €Ly W'y 08l
8v/'lcl  LLT0ZL  68E'lL  96v'LL  ¥98'L0L  /SY'00L  €8T'l6 66898
vZ86E  9€6'9€  SLYYE  6C6lE  9SL0E  LEELT  906%C  9LSWT
8E6'EL  LVSEL  €vETL  TSEEL  €6vLL L5001 w6 8.5'8
1597 ey 7657 10Z'S fasias 83€'S €T's vSL'S
6lY'85  S8LYS  TSE'LS  ¢8v0S  L09'Lv  9LLTy  evvleE  BOE'BE
v8Y0r  lZl'6E  lzg'ce  8ITlE  e6LLT  18TST  Iv8'tT  [98'TT
0Z€'9SC  L60'0SC  Teréee  €6v0EC v L9lZ  8LE'LOZ  S99'S8L  GEV'LLL

LS0'L9T 0TT'09C S89'8VZ L60'6EC S6S'VZC TE8'80C 699'€6lL  L10'S8L
yzo'sov’l LYZ's6E’l TLL'T6E'L 89E'SEL’L 068°0LY'L VLL'LEOT 16C'890°L S65°850°L

0002 6661 8661 L66L 9661 S661 V661 €661

S67'99L YSY'99L
629'C  LEV'T
0L9't  LplE
6€7'9 1859

089  6lLY
SL9YL  Tl6T8
LIS'LYT L1S'1T
L8Y'OvY €LY'L6T
£99'95L 9€8'L29
§55'929
8.L'T  €E0'E
L0z 106'L
€08 158
L6l 6Ll
LIY'9T  8LL'9T
alg'L 8Lyl
8v6'c  SSL'E
0LL'6  9LL'LL

SvZ9  Sv0'9
00Z'L  9lEL
Sv'L  L9EL
vLY'T LT
6950, Z/Z0L
JAVA 1444
890's 898
98LYL  LE6'EL
vS8'€ 9097
80L'€8  SOV'E8
L79'€  ST9'ET
0806 1188
S06% 9097
TL9LE  THO'LE
208'7c 0980T
788'LLL 9vT'89L

LTE'6LL L09'SLL
892066 0£Z'LS8

2661 1661

ssewolg

SE099L  Wouy suoissiwg 0D
R
99y UOReIAY [euoneuIalu|
080'0  s4djung |euoneusanuj
sswiay Ajuo Liowsy
JuaWeas AISsep
€0L's Suiwn
SL9VL sawiolg JaLo
L1S'Le awolg opeLd)
V/S'LEY aWolg uozewy
09L'€SL a8uey) asn-pue

£Ansa104 pue aSuey)

£98'85L asn-pue ‘asn pue

0€6'C SaLIsNpul YO
Lopneosd
wnujwnpy 3dadxe
168 ‘uononpoud
S[e33IA SNOLIB4-UON
9Ll uoPNPo.d Aojjeo.s4
Wi
€89'L  UOPANPOI BlUOWWY
889'c uopdNPOId AW
290'LL uoiNPOId JUsWs)
LSSV $3553204d [eLISnpu|
Sen)
w TR
pue uoenx3
€5¢'L Suui [eod
¥SS'L suoissiwg anniSng
9/58'C 5103235 130
98'6 J10323sqns 3nyMLSy
W8Sl 10193sqns [enuapisay
z10's uonepodsuel| JSYI0
¥600/  uopenodsuel| peoy
[4347 UONEIAY [IA]
8EE'6L J10123sqns Jodsues
915'7C SaLISNpU| JBYIO
909'8 Ansnpu [eaway)
9EV'Y [99)S pue uoJ|
855'SE 4103235qnS [eLiasnpu|
1Lz'e 10193sqns AS1au3
LEV'Z9L uonsnquio) [an4

586'691
8LY'2L6

0661

93

HISTORICAL SERIES OF GREENHOUSE GAS EMISSIONS

x
(a]
2
il
o
o
<




1’0
1'0

0
0

1’0
1’0

0
0

10
10

10
10

0
0

0
0

0
0

0
0

0
20

0
0

0
0

0
0

0
20

1’0
1’0

1’0
1’0

10
10

10
10

1'0
1'0

00
00

00
00

uonesineN auioq
-I3)e/\ [PUOREUISU|

Si3xyung |euoijeualu|

swa)l Ajuo Kioway

0755
VL8
YLLEL
L6y’
58987

veLl
6651
L6l
86ll
8'€ce
€6CC
€8¢
9'19¢
60€9
GlG/S
S'1sLoL
6'567'L
vivy'LL
678l

LT

L1

9'6vS
928
0'9LE'L
88l
8128'C

80LL
L6y
S6l
96lLL
l'tee
L€
6y
9's9¢
8'1e9
EwiLe
9'€8%6
oLY'L
SLYTLL
1'0C9'LL

6Tl

0'6C
L1

L'SYS
1'0e8
TS%E'L
86l
0’5187

LesL
Sov
L6l
6lcl
l'ele
6381
(474
1'€9z
[4°1%]
609€
07096
6'SLY'L
6'6/0'LL
80r'LL
9’1691
€6C
L1

¥ovs
(477
9IYLEL
vl
8'9LLT

€L
SlSy
68l
voll
8'50¢
'8l
6'ey
029
1'€09
9'95¢
6'5956
v'Lov'L
€L20'LL
6°€8ELL

6'6¢
L1

¥'les
9'689
0'LLT'L
G99E'L

S'9LS'T

89l
€8y
L8l
€6l
6l
€L
Ley
0°19¢
6019
[433
7’6616
L'Ser'L
SYE6OL
L1871

LS

8'ce
Ll

LIS
1'G99
€78l
€6rE'L
9'lEST

9sLL
L7705
¥6l
8LLL
¥'8lC
¥8LT
Ehyd
0€9¢
9819
S'99¢
9'8€5'6
SLSY'L
1'966'0L
979E'LL

5'659'CL

Eve
6l

8IS
€0€9
LEpL'L
S'897'L
9ILY'T

€58l
(4714
(435
€6l
6vLC
LYLT
(074
L85¢C
1’809
9'65€
YvLES
ovey'l
7'86L'0L
0'8LLL
9gsiv'eL
LEE
9Ll

S96v
9vLS
VLo
EVET'L
¥'S0E'T

681
098y
06l
LELL
Lo
€0le
L'ey
¥'ese
€'€6S5
¥'ZSee
0'lLL'6
9P8E'L
9'9550L
0'806'0L
Tl
ST
Ll

908y
8059
v'LE0'L
86vT'L
(4144
ozl
SSLL
[47i4
(435
<Ll
0%l
§'L0C
Sy
U574
'SLS
0SE
67706
vLEEL
€9LE0L
€0€L0L

¥'ss6'LL

L'Sy
€ll

1’59
8’6y
6956
€167'1

6Lzl
9'¢SlL
S€ey
€6l
6701
S'83lL
LY0C
9or
174
085S
9cse
9°€T6'8
8'967'L
¥'02Z0L
0°€L50L

LLOL'LL

8'Sk
Scl

L0Sy
e
L'v/8
89LEL

99l
8'8¢ty
L6l
(43
8'6LL
Sl
oy
6'¢SC
9SS
1’09
9'S0%'6
€96€'L
6'108°0L
079L'LL

0'e6z’TL

(474
(44

99ty
L'68€
€928

6671
§'SCL'T
¥'£90'T

€9¢elL
LE%Y
L6l

S'l6

L8LL
14444
L'6E

0%SC
6'ErS
1'85€

787’6
YLLEL

£'S580L
SELTLL
LLSETL

6'cey
ESE
CLLL
108z’

€150
[4: 143

LoeL
€LY
S6l
998
8LL
0ole
S'8E
S'8WC
0'€es
L'0SE
1'8LED
S0zE'L
9'869°0L
67011

Lse6l'zl

€9

S'607
9'60€
L'6lL
€567'L
144114
0'588'C
Llel
90v
6l
8'€8
S08L
S66L
¥'9e
6'SeC
96lS
99ve
S696'8
8'897'L
€87701
67501

8'999'LL

0'6E
8'8

0 0
0 20
9'9%¢€ 08¢
S'lLe 9'5€C
1'899 9619
1'99Z'L 9€ET'L
TE6'L  TES8L
8698'L  9°009'L
6Ll Lell
'lsy Lley
L6l (435
8 v'8
L9/l SYLL
1’881 £'68l
S'SE LYE
9'€ce vvee
9005 §00S
clve €'are
€UY'8 €191'8
9'9€T'L £'907'L
6'80L'6 0'89€'6
10500l €€LL6

€lzl'll - 9Lsc'ol
(433 gle
8 S8

JAYAS
8'cee
S765
€Y0C'L
8'36L'L
T665'L
0'soL
344
(435
1'8L
G991
818l
L'vE
6SlC
L6y
LEvE
6128
6LLLL
8'500'6
S6YEG

€801

8VE
68

§'SSE
9'60¢
1’395
€LLVL
vl
STES'L
€ell
6'6LY
638l
VL
9'85L
8'SLL
@ES
0'60¢
L'19p
Y'SEE
L'6LS'L
Lepl'l
TeeL's
9'/50'6

6LLL'ol

g'le
8

023
098L
§9¢5
€Ll
8'ELI'L
8'6€5°L
6Ll
(4134
L8l
60L
el
0vLL
(033
0°£0C
88k
0'6ce
SELSL
L9ELL
S099'8
S6/6'8
6'€96'6
8e

9'9¢e
¢9LL
8'20S
vLLLL
0zo’L
SELTL
L'oLL
€0ey
98l
6'69
L'erL
LesL
9ce
L¥0C
Yy 4
€9
06vY'L
6'€Tl'l
67L5'8
76688
6'L88'6
6'0¢
€L

6€lE
L'€9l
0LLy
£780°L
£195'L
1'895°L
S9lL
095
8L
6'59
vl
6oL
323
€00¢
oley
4743
€TEE'L
0'180°L
EELY'S
L'8EL'8
TTL'e
gle
9

E€70E
LSl
00sv
6750°L
6205'L

L8l
9Tes
6'CC
€99
LELL
¢0LL
S'8E
L'80¢
9Ly
8¢y
TLETL
L'L6C'L
£7ES'8
1'/56'8

0'0L0°0L

LYvE
9

956
69CL
Sy
9°€20'L

6Ll
Lyll
8025
9
€19
7691
0/9L
9LE
9%0¢
6'LSy
ooy
LL0V'L
879C'L
SOLE'S
£'98L'8

1'088°6

L'LE

00 00 00
00 00 00
918 08¢  LE€LT
€Sl €0l €V6
6'C0v 18  0789E
S'766 6'19%  ¥'6C6
v'S6E'L  9'6VE'L VL6T'L
LvLL'L  0's0LL
5% 780l  ¥'S0L
[414 0€0s  €ELY
Cu 6'CC 8
C6S 8'LS €€
7ol 6191 819l
Se9L 09l 109l
LLE 1433 GuE
loc 700 96l
L'y oerr  9Ser
Loy gley 80y
70969 69689 V089
€857l  €6LTL L'SKT'L
L8178 TSLL'8 S6v0'8
8G79'8 89658 €0LV'8

1596
L'LE 473 0'LE
6S €S 'S

9197
98

0se
6868

L'6vC'L
950

590l
L'ovy
Giaa

14°14

S65L
€951
6'E

Clel
9ley
0sly

1199
LL6l')
6'808'L
6'€7C'8
1'26L'6

(Vrard
'S

Jnsawoq
[eLasnpu|
J31emalsepy
21seM pljos
JudWIedI L d)seM
153404 pue asuey)
asn-puet ‘asn pueq
sanpisay dou) jo Suiuing
SUONEARIND 31y
sjewiuy Y10

Knnoq
aums
ame) Joag
amed Aiieq
ame)
juawaSeuepy ainuepy
sjewiuy J8Yyi0
o[ne) Jog
smed Aiieg
3med
uonejuswzS d13u3

uondINPOId SEIBN

Ansnpuj [eaiway)
(nddI) sn 3onpoid

pue s3s5320.4 [eLIsnpu|

8191

899
98le
6CC
S74
0¢s
i
0
9ve
6vE
€98¢

60LL

S'ls
veee
9ve
6'¢SC
8'€S
443
4}
9ce
98¢
404
(74°)
STL6'9L

S'69L

A
L€t
L€
[A774
689
9€e
4}
8'te
LLE
€86€
0229
022991

vioz

¥951L

1'09
S9lC
€eC
0'6ce
€65
L'GE
0
€6E
€9¢
[43:13
JA
§'665'9L

€Lz

L'eel

oLy
LvLL
Le
¥'85¢C
909
6'SE
0
L'9€
L'€e
6'601

S0cl

454
6'€9l
(%4
L'65C
L'65
(4513
0
¥'SE
L'ee
8'801
LS
0'0SE'9L

11174

Lyl

(443
608l
€7
106
¥'85
0ve
€0
€vE
9ve
L6Ey
9029
0'00L'9L

oLoz

L18L

€&
oore
ole
800
999
Lle
0
6le
€0¢e
90r
9089
¥'058'5L

600

evll

985
6CLL
(%4
120
€19
L'TE
0
6C¢
L9€
6651
87e9
8'L9L'9L

4

€VLL

675
7691
S0c
L'LE
29
LTE
0
6CE
9ce
S'657

CTOLL'SL

L00T

olel

€8y
€69l
S6l
0'6ce
919
gle
0
Lle
6'6¢
LYy
o'l
0'£65'9L

9001

L'Zsl

L6y
90z
06l
9'Lce
1’59
[4:14
0
'8¢
6C
€697
S'SL9

0'L8z'LL

S00C

8'99

(04
80l
8LL
L9lE
1’59
8'SC
0
09¢
8'SC
14514
7658
TELV'LL

€002

8'L8 6L
(074 009
glEL 76EL
65l 0SL
670¢ 8eLe
LY9 8'€9
L€ 6l
0 0
6'€C 44
€ L0C
Lley 'v6€e

§'€9S
T0ES'sL

9'€es
0'S8LYL

89

(44 1002

LSL

ey
0o6Ll
'Sl
§'19¢
€9
L6l
0
66l
80
9Y8E
9'€0S
9LZEYL

000

89

0ve
el
66l
€65¢
SYL
9le
0
8'le
¥'le
6'88€
L'lev
6'LL6'EL

6661

cl9

0ee
(479
9L
[4h74
6'6L
¥'0C
1'0
S0c
1'le
1'G8¢
€6Ly
8769'€L

8661

GtES

s
198
L
Slve
818
L6l
0
€ol
44
[43:3
€697
1'62Z'EL

L66l

86l

S'SC
€L
€Ll
98¢
8'e8
06l
0
6l
G
¥'18E
L'9SY
T99E'EL

9661

1414

L'ly
S8
Vil
L'eve
96L
6Ll
0
1’8l
L'€C
6'18€
viov
8'€TS VL

5661

ey

ey
8'58
745
¥'69¢
L'SL
gLl
0
LLL
474
€0V
5687
8'VZ0'EL

661

Ly 80r oy
0Ly (474 €5
L83 0S8 Sv6
9Ll 68l Sle
ViLe 69le  89lE
VL L SvL
€5l 'Sl 9vl
0 0 0
SSl €6l 8l
€€ 0€z JA74
90v Sovr  €Tsr

6'v6V
0208'ZL

€661

80r

L6y
506
L'€C
¥8le
0L
Ssl
0
LSl
9's¢
TESy
L'EvsS

9'980°CL

0661

seo) [ednjeN pue
10 Jo uopeyiodsues|
pue uopdenxj

SuuI [eod
suoissiwz aAniSn4
101235 4310
J10323sqns a4nynduSy
J10)23s(NS [eUAPISY
SaLISNpU| JBYI0
[9891S pue uoJ|
10123sqns [eLIsNpu|
10329sqns AS1au3
uonsnquo) |ang




95

uonegineN auioq

(V]
pd
©}
(Va]
00 ¥l IWo  z0 Zio €0 w0 Zio 90 €0 2l 110 110 L0 €10 210 L0 00 00 900 00 $00 700 €00 €00 200 200 ST e m
80 6L0  0Z0 0Z0 0Z0 80 /L0 SO 910 ¥l0 €40 €10 20 o €10 S10 €10 S0 810 9L0 S0 €10 010 00 00 600 20 uoneIy [euoeusaiu| &
870  €€0 €0 €0 Z€0 €0 €0 [Z0 T  [Z0  STO 20 €0 €0 920 20 20 sT0 ST0 20 0C0  LL0 710 €0 €10 L0 L0 sisjung |euonewsau| 2
Auo Liowspy %
jusWIeal] AISeM w
0TS LVLL  LETZ  €8VT 6597  T6LY wsiL 985  20LS S8LS 16TY @%ﬁhﬁ%ﬁ% m_ul.
oSy ev 9y ¥S¥ ¥ SS¥ 08%  ¥9%  SS7  96€ 08  €5€  €5€ e 60°€ 167 wr w67 60€ 0 € 80€ 167 057 187 €7 9z senpisaydosjoSuiing M
0660 6L78l 80/8L LO€BL 6L6LL  OLBLL  PLOLL  ELESL  L009L  L9'UOL  9/9SL €556l L8ESL 88yl OELEL  €6O0EL  [8/7L  OFlZL  80LZL  LSLLL  L9ELL  LEOZL  888LL  00SLL  SSTLL 6L60L 8990l Suojssiw3 1241pu| o
(85l 18SL  SLSL 695l €9SL  [§SL 1SSl S¥'SL 6ESL  €ESL  LzSL LgSl SISl 60SL  €0SL /6%l YL S8l eLpl €0l 9L 9Pl SSL eypl  Evvl  LEVL LEDL 51105 J1ue8io o
0S8y  SETS 888y 6CLy L6l 60Ty 6Y6E  9LSE  06LE  88YE  8y0E LV L96C  CLOE  S6¥WC  vWe 994 OL0Z  vE6L  648L  €CZL 086L  ¥68L  SOLL 769l 66V CESL sanpisay do) w
9T W le 80z lolz 88lZ €6l OElZ  SL0Z  ve8L  vL8L  18ZL  OEZL  ¥99L  Zl9L 009l 885l S9SL  95SL  0ESL 9Pl Oy9L  [8SL  €9SL  LLSL LESL 06l S1azi|1ia4 2Ue3I0 v
STYS  lEWr  6L8r 979y OLEy  viT  pLSE  LLZE  EELE pO¥E €887 IS/ l€st  S6LZ  60€L  0L0Z 8zl 9L 908l €29l 86WL  [ZWL  wivL  ¢STh v60L 66 186 Siazija4 2naUpUAS e
LOELL  €8TLL  8YLLL 680LL WOLL  65TLL  ¥ZOLL €899l  9EW9L  L€T9L ¢899l SOl 989l 6L'8SL  780SL  ¢9PbL  CLOvL  S8'SEL  vhYEL  S6TEL  €0O0EL  0COPL  OSZEL  9ESEL  GOSEL ELEEL EL6TL  @mseduosewiuy =
SOWLE LLLOE  Tr90E  8600E 69767  L6V6C  LET8C  SYLT  EL69Z 9199 YSEST  60LST  6TSST 66T LO0ET  €0lZe  S8ELT  LZW0C  6LT0Z 0086l [9'l6L  8TSOZ  09'L0C  SOS6L  LLE6L 688l OBl suojssiwg Pa1q J
S6605 0506y 0SE6v 66€8y 88y L9Vy SYTSy 8SVE 06Ty LL[Zy  OE9ly 79T OLEOY  L896E  LE/9E  96USE  TLUWE  LOSZE  LTEZE  [SSIE  VESOE  65SZE  8YOZE  SOOLE  9Z90E 8667 SLO6T 5]10§ [eanynouSy &
SC0  S¢0  ¥0  ¥20  ¥g0  SZ0  ¥Z0  ¥20 %20 ¥20 ST0 520 ST0 SZ0 20 70 70 ¥20  ¥20 ¥20 20  0€0 0£0 0£0 €0 LE0  0€0 Sewiuy JaYi0 %
696 956  9v6  ¥68 888 206 88 L8 058 6L 6lL v 89 999 or'9 ) 079 %S S 6/S 095 855 6€S 8IS €IS €% OrY Anjnod T
oz we  6CT  w@r €T 9T ST 0T veT Wi 0z LT 0T 0T 207 e 907 W7 661 6L vl €52 8y &7  6vT LT e aums le
8v€ IS €€ SSE IS €5 9¥E  O¥E  €€€  [TE 67 6CE 6re  we ere S0t 867 €67 67 687 €87 0% o€ € 00E 967 06 amed a
85l pLSL 7SI 6wl S6PL 9LSL  €8%l 9%l lewl  OLEL €6zl ¢8Tl  vyel 9kl 6LLL 88LL 6PLL 9Ll £80L 680l 190L  8¥ll gLl 260l €60L /SOl  €00L Juswageuely aanuepy Z
SV'E0S OL'l6y  SEVey 80TV  LBESH S0EEy  L69y  LOSTy  SETL  STUSE €656 LL6EE reTe  L63IE 99VEE  LVEZE  000CE STLLE PSEOE e
0L Sl bl sL €zl 9L Tl %0 Tl el Vel 6EL &L szl 1l 80l sI'L YL 00T o'l oL ekl 9Ll Ll oL oL wbL uoRINPO.d S|EIBN <
- - - - - - - 800 €0 00 [T0 00 050 620 €0 620 ¥E0 050 920 ¥E0 €0 €0 1E0 050 SZ0 820  SCO suopnpoud Jauio
610 070 90 PO T0 810 €O L0 (€0 LSO €7z 620 8ver  6L9L  08LL  OGEL ISLL 7991 SL9L 996 Tl 80SL  66EL  ¥8EL  LYOL  STLL €98 UomNpoidpoyadipy
IS0 IS0 ?§0 ¢S50 1S0  SL0 080 640 85l 107 0z vee 1wz 9l 1T 907 607 0z 907 T 0T 02 107 07 68l g6l I8l UOINPOId PRY LN
040 10 880 990 €90 €0 €0 0L 8T 6T 8/ve €87 665 798l 620z 79l ve6l  868L  L06L  7lZh  ¢9EL  SvLL €9l vL9L  S5TL  OEL  690L Ansnpuj jesway)
L1971 09°€lL S9SS920.d [elasnpu|
ST0  v¢0 €0 070 90 80 10 620 L0 SLO 910 120 1o 2o 210 110 110 600 800  [00  [00 900 900 900 900 00 900 suojssiug aamiSny
w6  vLOL 166 o6 606 988  [S6 688 666 976 06 /88 198 178 092 80, 889 069 L9 1oL 189 (89 €L oL erL  €9L YL SI035 J2LO
6891  SL9L WLl 9991 S6SL 98%L  pLEL  lzgh  9vZh  SWLL €90L  €¥0L  800L €6 L6 08 98, 9L Tl €9  S09  0£S (S Ve TR IR < Jopasgns uiodsuel]
685 [SS s 88S  16S  vOS €S [ZS 6LS  8lS 6% €€y L07 8¢ 09°¢€ 533 09€ e SIE 0E 167 167 97 657 €57 ¥5C 10135nS [eLISNpU
0076 9¥ZE  90EE  96lE  S60E  Ov6C  VO6C  [E9C  vELZ  68SC  YS¥Z e € 806C ¢l €50¢  868L  [08L  LISL  8SZL 689l  88SL  YLSL /vl 80WL LWL EEWL  OEwL uopsnquio) jany

62€€  91TE  LLLE SCT'6C 99'9%C 1744 6061 S6'Sk 0z'sL 13343 14343 {x44
L9'9LS  ST'OLS 6L'95S  7S'SES vl'esS  69'L6S  S5'89S wLey LTy ey 96'€8€ VO'LLE o'N

9loc SLoc vioc €102 (4174 LLoc oLoc 600C 8002 L00C 900C §00C 00C €002 (474 1002 000C 6661 8661 Le6L 9661 S661 661 €661 2661 661




A
cl
143

1'806'S

9L
¥'S
879
a8y

gect
9'060'L
6'87
9'8L9'L
Szl
L£00L'L
6'¢SC
6'8
S79%'L
£009'L
87059

a4
€l
9s

Lieol

9028

9'028's
9L
9s
£99
S'CLS

L'ovL
[434%"
VS
898L'L
L8’
SEL9'L
(Waz4
€6
6626'L
35741
¥'66L'9
7'66L'9
L'6v9'eT

SLoc

e
€l
LYy

€192'8

TE98'S

7€98's
LeL
L9
(474
1’999

9'selL
790L'L
879
6910
£'180C
1'059'L
1'95¢
86
0916'L
vELLL
67569
6'756'9
L'€06'LT

vioc

474
€l
¥'S

€79v'0l

v'EL6'S

v'eL6's
6L
59
L'6L
09.5

vlel
6'1€0°L
S'€9
G180
0'lsl'e
L1995
09z
ol
66€8'L
0'699'L
76189
T'618'9
0'066'cZ

€Loc

6¢
€l
[474
8'957'L

6919'

6'919's
6L
S9
678
80€9
1'S6L

[4°14%
L2oL'L
¥'€9
¥'207'C
8'592°C
6'187'L
89
Lol
809L'L
889"l
L1069
L'L06'9
S'9L5'0C

cloc

@8
cl
144

6'L65'6

7'786's

v'v86's
VeL
09
998
0659
0528
el
veLLL
€09
8677
L'0LET
6L
9€9¢
80l
90LLL
ToLS'L
L'876'9
L'8Y6'9
0'95€°€T

LLoc

'S
L'l
59

LsyL'oL

SELE9

SELEY
8YL
6Y
L%
CED

€Lel
L'90€"L
G565
8'887'C
E8YET
S9Er'L
609¢
il
8'80L'L
1'0z9'L
TLLLL
TULL
¥'6L6'7T

oLoc

6v
ol
6'S

v'685'LL

79609

7'560'9
0L
97
S8
€905

Llel
9'19€"L
1'6S
9YTET
L'6LET
STUEL
8'9€C
56
8'855'L
oSyl
8'9€8'9
8'9£8'9
0's81'sZ

600C

9s
l
89

7'086's

7'086's
599
8V
£90L
8918
8120’
99l
TT8EL
LYS
8029
§'SL9'C
9'867'L
§0€eC
{9743
vivs'L
L6LL'L
8705
8'70S'L
7'€68'sE

800

LYy
60
9s

1'L09'61

7'86l's

7'86L's
L79
87
S0l
8798

84Sl
LL6E')
0'LS
€€8LT
EVE]T
STUTL
8'€ce
ccl
S8yl
L'€59'L
005y’
0°0SY'L
£v8T'ee

L00C

144

ol

'S

8'985'7C

99667

9'966'%
85
Sy
9'L6
6'€E8

L'60L
8UY'L
Ly
7188
YYE6T
0LELL
8l
Sl
€9l
L'9ES'L
69lY'L
6'9LY'L
L'766'LE

900C

a4
cl
9SS

T9L9'VE

rir9y

144404
8'€S
(474
L%
61798
9'6L0°)
¥'L0L
7’89yl
(414
6617
1’897
€190'L
870¢
4%
SE8T'L
L'825'L
1959’
1'959'L
£'966'LY

§00C

€Y
1L
14

9'LYL'TS

81697

8189
€03

L'y
86
L'S88
670l
£90L
L'6Er'L
6617
0vEr'E
6°E8Y'E
0Zlo'L
£00¢
oLl
el
€667l
€T8LL
€SLL
92LL'99

00z

a4
80
'S

£'€00'6%

658y

6's8v'y
oLy
6€¢
1’06
OevL

00l
68LY'L
4%4
SOLY'E
6915
6256
S'eel
86
T09L'L
6LVE'L
6LYS'L
6'LYS'L
1'126'L9

€00C

67
60
8

6TTL'LE

80907

8090
ey
St
95
1’099

L'86
919€'L
667
9'669'€
S6iL'E
1’698
8'l6l
L8
9650°L
06l
78LY'L
v8iv'L
y'eoe’sy

89

(A4

LYy
L'l
8'S

£'986'9C

0818

0'818°€
6LE
e
9y
8'5€9

8's6
812zl
L0S
6'108'
9S8’
0'8€e8
8'63L
€L
L'SE0’L
8'€80'L
1'687'L
1'68T'L
LY18'8E

100z

9
60
9SS

8'956'9C

¥'9LS'E

v'oLS'E
8t
I'E
veL
L9

'l6
€L
9'ls
L6l
LTy
L'1¥8
S'/8L
8
89¢0'L
L0L'L
6LY9L
6'LYY'L
7696'8€

000C

Lt
L'l
8Y

L'L6'sT

L'198'€

L'198°€
L'LE
44
809
€79

¥'S6
Lyl
0cs
7’6087
7’1987
6'66L
6'l6l
1L
6'866
T660'L
0618
0'L6L'8
0'€zL'se

6661

I'e
€l

144

¥'150'92

L'£90Y

1'L90'Y
£ve
9s
675
(VAR
6159
96
9/0l'L
(A7)
8'187's
0'9€€’s
€€
L98L
9
9l6
€590'L
L'6158
L6158
1°062'6€

8661

S
L'l
9¢€

6'LL0'LT

SLS6'E

§'LS6'E
L'ce
S9
59
S'C09

816
Lv80'L
¥'0S
00vS's
¥'065'S
5999
€6LL
9
eS8
9LLLL
L'96L'8
L'96L'8
veL've

L661

6l
L'l
o€

9'0vr'9T

7896

7'896'c
€le
8
L6
V'LLS

€96
120
€6V
7'618's
£'898'S
8'€L9
L6LL
87
€898
L6l
S¥0'6
S'h0'6
€910y

9661

€l
60
“e

TTL6'6E

80y

8'H0'y
00¢
S/t
L'v9
6'559

L6
L'860'L
6'SY
¥'759's
£869'S
L'9€9
8'SLL
e
1’518
L80T'L
GSl6'8
S'Sl6'8
0'159'eS

S661

80
L0
Sl

Loz
€168
891
1'806°€
S'6C
8
9€L
1'80L

le
¥'81T'L
8Ly
8'981's
9YES'S
7999
L'8LL
“E
L'1€8
LT6TL
9vL6'8
9VL6'8
veclve

V66l

60
L0
9l

8'LS'0C

SLSTE
6'lE
7'682°c
€Le
g'le
8
0989

568
8%ST'L
LYy
L'S8E'S
Y0EY'S
919
oeLL
(04
6L
€05’
TLI8'8
TL18'8

£'005°€E

€661

L0
L0
vl

8's15'6L
G919
008
§'969'€
6'SC
(43
969
1'829
8'6SL
698
L'
404
9TTY's
0°€9v's
[A4H]
90LL
8¢
9'sEL
LSzl
81768
8'L76'8
6’6682

2661

0'685'91

Y'SLY'E
8Ll
T06S°E
(454
1'9E
618
7699
voL8
06
9EEY'L
(444
T'sLs's
¥'619'S
1’195
L'S8L
Le
S6bL
T80E'L
1’1026
1'10Z'6

L0610 8'L8L'ZE

L66L

ol
60
6l

L've9’sL

T66V'E
144
9'L29'c
90¢
a4
809
0'sLL
8'006
706
TEPY'L
S9
L¥8T'S
TIEES
€ELS
€l
S¢
1'85L
v'eov'L
€520
£'520'6

0661

uonesineN auwioq
-I9)e/\\ [euonewISU|

UONEIAY [BUOHRUIBIU|
sIdKung [euoneusaiu|

swiay Ajuo Liowsy

Ansaio4 pue aSuey)
asn-puet ‘asn pueq
SanpIsay

auedJedns Jo Suiuing

Sanpisay
uono) jo Suiuing

suoipnpoud B
S|eIS\ SN}
-UON JO UonINpo.d
uomNPoJd Aojjeoaq

uondNpold
[931S pue uol|

$9559204 [erIsnpu]
101235 J3Y10
101235QNS [eRuUaPISAY
yodsuel] JBYI0
uonepodsuel| peoy
10323sqns Modsues )
S3LASNPU| B0
sa8eJanag pue poo4
[933S pue uoJ|
10323sqNS [eLIsnpu|
J0123sqns AS1au3
uonsnquio) jan4
A813u3
0)|ejol

FOURTH BIENNIAL UPDATE REPORT OF BRAZIL

96




uonegineN auioq

vse S 6/ LSy VEE T $6S 9§ 619 8IS S8 [y Ly Ly 885 SIS 008 g0y €ee L 60T 8hl 98 66 8L 7L  TWl e
61 1z 1T 1z 'z 0T 8l 91 L1 ) vl €zl €l 91 vl 91 6l ) 91 €1 oL 1L 0L 60 gl uoBeyy [euoneUaY|
€z 96y 00y S ¢S  ¢se 919 ¢SS 969 €5 66y L6y 06y 68y LSS 'S 7S 6w T g sw Lol 96 Ol 88 18 szl Si2yung [euoneuau|
:swidyl Ajuo Kowspy
S ’ Ansaiog pue aSuey)
S'82C°L ) 744 asM-pueq ‘asn pueq
S09L  TssL €6SL €291 97SL 979l 9lLL 999l ST9L €l §SEL  T9el 09 61l €0lL  §EOL  TL6 6¥0L SOl SLOL 80l 660l LSOl §88 €%  v¥6  1S6 S wcmw_mw”m
N ~ ~ ~ ~ N N N ~ ~ ~ ~ ~ ~ ~ N ~ ~ ~ ~ ~ ~ . . . . . SaNpISay
S0 60 a4 I'E S€ uono) Jo Suiuing
g0z €0z vor  v0z S0 vor Loc 96l  98L il €9L LSl vl zel L1 gol 60l 90 86 6 06 L8 98 08  SL L9 19 suomnposd 2O
'L 618 ve8 L6, 9§ L9 L0§ g8, 66 /6  C06 606 €16 LS8 O ¥ T8 619 LSS L6 Swr 0% Stw 68 E¥E  8SE 09 UONPOI SIEISIN
636 5355920, [BLISNpU|
€86l VI v9ee L9l €SIz LL00 LT THC 67T L6l 018l vl 0I8L €28l 6¢8L  Lv8L  L69L Y9/l €89l O €991 LTl L[5 €l gerl 8%l LTl S10235 J2UH0
9gz  Le¢ L8 9 Le¢ V6L 908 60 Ole 80 £l glE Ve 90e 90 zec S8 6L T 8% ST £ vie 8  96C €6 TG J0PIsAns [enuapIsy
v6ll  L6EL TY8L 6991  v69l  669L 67l  §69L 9L ¥99L gyl  cOpL  GSEL /L8l 997k el LT0L  €¢ll g60L  Ll0L  vSEL  LSiL 0SlL  60EL T8I Twll Tl vodsuel] J3Uo
uoneyodsuel|

€86 L1200 ¥'90L'L  TESL'L  §99L'L  9SZLL LLLZL  veSL'L  9€erL  TLZL  988lL  OvlTL LvySTL 0SLTL L1871 979V LSLTL 6'10E'L  §LOE'L  LT9TL  ¥LTL L7l TE60'L 89¥0'L 8120l L'8LO'L  €0L6

Lo
L70V'L 719L'L 90671 LZZEl  6VEEL  GSYEL OV8EL  T6ZEL  TLWL  9//EL  €O0SEL  TYSEL  TO6EL LEEEL €80Vl 8S/EL  SLEL  TWIYL 9Ll VYOSl SE€SE'L 871 TS0ZL LLLVL  O0vl'L €TELL  S/S0'L sﬁagm«_ommcg
S6/c  0S8C 0S6C  0L67  Ll6C  €68C <TSLZ  009C  06SC  6%9C €T 86 €vT  YLIT 1'S1z Tz vole ¥90c 668l 808l 069l 07SL Tyl TEEL 987l €Tl YTl SaLASNpU| JaYI0
i Sl Tl 6Ll £zl 6Ll 0Tl 86 ian 6Ll gLl (e 9oL 90l g0l SoL VL 7ol oL Sl ro. €l €eL 6L €7l Ll oL [2215 pue uo|
6067 S9C CTL0E 680  OPOE  CLOE /8T 869T  vOZ  89Z  LYST 6T 6vEC  08ZC 65C [1ze Sl g9lz €00z €76l L6l €69l S65L  L9PL  60VL  ¥8EL  8YEL J0323sgns [esnpu
6€0L  8¥6L G0S8  OV/L 6789 6685 9€8S  v¥9S 876G LL0S  6L6Y 698 vosy 0Ty 8'83€ LTy ooy SleE  LvbE  L'SEE  9l6Z  L'69T 985z €1SC S8 6T L8IT Jopasqns ASiau3
V6LET TELST YEOLT L8P9T T99ST VELYT L86Y'T SO0VT  €81ST  0S8ET  9Y6CT LT6CT  9€6CT 99LT  S9ETT  GE€ECT  T86LT  89¢CT S/SLT  9160T  6LL0T 9¥06'L  ¥908'L TSWLL 7889l G999l LI6S'L uonsnquio) an4
V6LET TELST VEOLT L8Y9T T99ST VELV'T L'S6YT SO00v'Z €8LST  0S8E'T OV6ZZT LT6CT 9'E6ZZ 99617 S9EC'T  GEECT T86LT 89T SLSL'T 91607  6LLOT 9V06'L  ©'908'L TShLL 7889l §9S9'L  LL6S'L A313u3
7098 8060'E 6VEC'E PSYZ'E SYSO'E ¥TI0'E 0BL0E L6867 O6SE'E OLLL'E YO00Z'E 9SSE'E  GELS'E 6V L9SL'E  VELOE  LTE'E  LOVO'E 9LL6T €6L8T 8YI8T 61267  €0EST VESK'T TS8ET LWOET LTINLT XON [e30L

89
vlOZ €10z 2Oz  LLOZ O0LOZ  600C 800  L00Z 9002  SOOZ 0 £00Z 2002 100Z 000Z 666L 866l  L66l %6l  S66L v66L €66l 766l  L66L 066l

X

97

HISTORICAL SERIES OF GREENHOUSE GAS EMISSIONS

APPENDIX




76l
0
¥6l

6961
Loy
Sy
8L
¥'65

¥'eS
L€9L
€L
0cee
€6¢¢C
S8y
€yl
vl
[AZ)
L'e0e
LELL

9ce
0
8'cC

L'9£2'86
6'9%6L
Loy
Sy
L'l
65

965
9lLL
S8
S'EEC
0ere
605
LEL
Sl
1'99
£5ec
9vLL

L6l
0
€6l

9'788'sS1
6%l
Loy
Sy

L'le

765

9'LS
0991
oL
6'/5C
1'89¢
6CS
fa4d
9l
L'89
L'zez
S'L6L
S'L6L
Tavist

1404

€8l
0
S8l

L'180'VEL ¥'LbZ'6TL 0°8PL'6ZL

6961
Loy
Sy
€le
4

1'9S
675l
L6
0€9C
Lele
€75
LYyl
9l
90L
0'6EC
€€6L
€'€6L
L£'909'sEL

€10C

L'le
0
€le

6961
Loy
Sy
0€e
65

€€
1'SLL
L6
el
08¢
l@ds;
0sl
Ll
689
£55¢
9'€e8
9'€es
0's18°0€L

(4174

8'€C
4]
ove

6961
Loy
9Ly
L'€C
¥'65

6'CS
L'9LL
96
6'lLe
S8
¥'es
97l
Ll
L'69
S'€9C
L'EV8
L'Ev8
S'9ZL'0EL

LLoc

cle
0
4%

9PLSTSL
6961
Loy
S8y

0'€C

l9

[AF]
1961
L6
8'lLe
S8
¢0s
Syl
9l
€99
8'15¢
66778
6'6v8
€10L°51

oLoc

691
0
(WA

vszLTiL
Lo
898
S'St

8L

S'65

8'ls
€70
€6
¥'69¢
L'8LT
1474
el
€l
6'85
4144
(X443}
1228
6'L9CYLL

600C

(V74
4]
e

r1s9'1el
6'80C
998
oty

'8

999

[AF]
¥'L0C
86
€16
L'20€
S'Sh
8¢l
vl
L'6S
8'LEE
9%
7'996
vive'sel

800C

L6l
0
€6l

S'£82°001
el
8vLE
S0y

8'8¢C

&5

667
L'60C
76
6'80€
L'8LE
6cy
9L
vl
699
oeee
9'1%

LLL
4}
6LL

6'€08'80L
1'S6C
olee
LLe

Vi

6'€S

L
0lee
8
6¢ClE
glee
6E
6ll
vl
§'eS
0€ce
1'596
1'596
Lvisoll

900

7'785°08
819l
8'8¢EE
8ve
€8¢
L6y

€9
€0ce
8
6'lve
1'0SE
1'9E
'Ll
vl
98y
L'6ce
766
V66
v'z61'28

007

L9l
0
691

1'0S0'SL
600C
viLLE
edE
06
L6y

6'Sy
6SlC
€8
8'85€
L'£9€
8'ee
60L
vl
L9y
6°0ce
6'500°L
6'500'L
L'789'9L

00c

L9l
0
691

1'802'09
Ll6l
€'16C
¥0E
[4°14
14

(74
6¢Cle
€L
¥'85€
LS9
6CE
oL
vl
LYy
818
7’356
¥'556
v'esL’l9

€002

o6l
4]
6l

S'95L'08
616l
§'S5¢C
99¢
L'ce
e

8y
€70
8L
¥'8LE
98¢
v'le
€0l
cl
6y
{45174
5026
5026
¥'81z'z8

89
2002

€0
L'ZL

9vLE'99
0cel
(X344
SYe
80¢
Loy

oy
€e8l
L9
908
€18
EeE
0ol
cl
Sey
£vee
9888
9888
€YIL'L9

Lo0c

0
67l

v'L65°8L
L'68L
8'¢aC
9v¢
9ce
(054

8'8E
6'SLL
9
0907
ey
80
L6
L
Ly
9'6i7¢
8le
(4113
L'Ly0'08

000

L'yl
€0
vl

768719
6'S8L
8'8¢¢
6'€C
S0c
SLE

or
viLl
€9
oSy
S9SY
i
ol
l
8'8E
Leee
8'6E6
8'6€6
9'SEL'89

6661

88
€0
1'6

v'L8L'V8
o8l
0%0¢
0ce
06l
0'se

1304
991
€9
sy
588
E1ea
66
€l
S'€e
891¢
£5v6
€'Sv6
L'561'98

8661

€0
€8

6'1769'€9
66/
0c0c
80¢
¥'0C
L'Ee

9y
891
LS
6y
000S
S6l
149
€l
(43
1'8€C
L6
L6
yzL's9

L661

€0
6L

9'70E'L9
69/
88l
(44
€0¢
vle

(44
6091
69
1’809
0SlS
66l
v'6
L
S0€E
6Ere
S'166
S'166
1'€eL'?9

9661

0
€L

(A
6€LL
L6LL
6l
6'lC
'l

607
6791
€9
S06v
8967
L0c
6

€l
Cle
9L
¥'500'L
¥'s00°L
L'€28'09

S661

4]
89

8'68L'SS
695L
60vL
o6l
€€C
90¢e

9%6E
88l
9
€l
SLLy
0le
v'6

€l
L'lE
6'€6C
S'ST0'L
S'S20’L
0'981°LS

V661

0
6S

§'095°6Y
L€91
SLEL
SLL
6CC
8L

0'6E
€88l
I’z
909
L9y
96l
68

£l
8'6C
768¢
010l
ovio’L
6'€76'0S

€661

41}
LYy

1719’95
6951
[4:14%
L9l
le
LYye

S'8E
l'vle
S9
€09y
8991
96l
68

l
L'6C
09/¢
1'S20'L
1's20'L
6'186'LS

2661

0
144

[4:13 44
9e9L
125
67l
§ce
8v¢

Sor
L'sle
S9
6'69v
oLy
(44
¥'6

cl
80¢
6'66C
L790'L
L790°L
sLL'sy

661

Le
4}
6¢

L'6v0'05
€0LL
SOoLL
€€l
(474
9'9¢

607
S9le
99
(X374
L6by
60C
6

L'l
Cle
9'Lee
6'SL0°L
6'SL0'L
9'0LY'LS

0661

uonegineN auioq
-I9)e/\ [BUORBUIA|

UORBINY [PUOREUI|
SIjung [euonewau|

swiay Auo Kiowsy

s JUAA|0S

uononpo.d adesanag
UoIPNPOId POOH
Jaded pue dind
uondNpPod S|eN
Ansnpuj [ea1way)

S955320.d |elasnpu|

5101295 J3Y10

10123s4NS [enUapISAY
Vodsuel] JBYI0
uoneypodsues|
peoy

10393sqns Modsues )

SaLISNPU| BP0
sagelansg

pue poo4

[9915 pue uoJ|

10333sqns [eLsnpu|
J0123sqns AS1au3
uonsnquio) [ang
A313u3
JOANN [ej0L

FOURTH BIENNIAL UPDATE REPORT OF BRAZIL

>
>
Z
8

9




8o uun

68000 08000  ££00°0 ¥2e0’0 6£200 2S20'0 €0200 SLLOO L¥L00 69100 341000} 00L0°0
S6000 26000 68000 98000 €8000 08000 ££00°0 SL000 18000 #9000 €9000 19000 09000 95000  €S000 15000 05000 67000 L7000 7000 17000 L7000 17000 0¥000  0¥000 07000  ¢000 ﬁm pue sJ4d ‘SD4H J0 3sn
- - - - - - - 0€100 09200 09200 91200 16100 0100 Y100  2Zlo0 56000 €0100 86000 10100 L2100 L6000 10100 66000 10L00 0000 85000 85000 uonNPoId Wnisauge

9¢000  SC000 €000 7000 05000 6¥000 65000 79000 96000 66000  ¥0L0O0 ¥O0LO0 00LO0  SLLOO  ZLLOO 6000 L1100 ¥SL00  ¢Zl00  /SL00 19200  #9¢00  64¢00  06¢00 LLEOD 0600 €920°0 uomNpoId wnuiwnly

?9€00  EEE00  9LK0'0 69500  SS900 L€900  £9/0'0 €800  SPLL'0  vLLLO  6lcl'0  6ECL0  LbZl'0  C9El'0  LSEL0  LPLL'O S9PL'0  €L0C0  9/¢0  LZ0CTO  9/6C0  090E€0  LECED  BYEED S9SE0  S9EE0  CCOED uomNpoid wnuiwny

- - - - - - - - - - 008C0 8/L'0 €SO0  8EC00 18000 S620'0 10000 - - - - - - - - - - *45 pue $D4d ‘S24H 40 35N

L1590  SZ090  6£95°0 €025°0 970 leey'0  LL9%0 60c€0  ¥/0E0 0CsC0  LSLC0  6¢600  £LEOL'D  00S00  86£00 1£200 G000 - - - - - - - - - - *45 pue sD4d ‘S24HJ0 35N
egyl-4OH
P99EY  LC8GE  99L9€ 189C’E CLEG'T  BECIT  T9ELT L0SEC  vIE0T OEELL  v8SK'L  S9ECL  8090'L  6LL60  SVLLO SS€9'0 €C0S0  6C8€0  €C8C0  €99L'0 9/W0O0 82000  G8900 08000 ZvOO'0 60000 0000 °45 pue $D4d ‘sI4H40 35N

86690  9€S90  2L090 60950 9vlS0  €89¥'0  ¢l0SO £85E0 L¢0E'0  0S820  LLSTO  6¥Cl'0  £L0Cl'0  8¥S00 80500 6£00 1000 - - - - - - - - - - *45 pue $D4d ‘S24H 40 35N

8/8L'0  0ELL'0  ¢8SL'0 verl'o 98¢l'0  8eLL'0 65010 /800 0cv00  8LL00 - - - - - - - - - - - - - - - - - *45 pue sD4d ‘S24HJ0 35N
vioc

- - - - - - - - - - - - - - - - - /600 0El00  €95600 06800  0eSL'0  99SL'0  €¢ZL'0  9¢9L'0  SLEL'O  20CL'0 uomNpPod ¢z-040H
vioc (414 (11174

9

4S | °4°2 | "4D | e2S1-4DH | eSPL-4DH | evSL-4DH | SZL-4DH | 2£-4DH | £2-4D0H

99

HISTORICAL SERIES OF GREENHOUSE GAS EMISSIONS

APPENDIX




APPENDIX [l

METHODOLOGICAL
SUMMARY TABLE
APPLIED TO THE

NATIONAL INVENTORY




BOX 1: METHODOLOGICAL LEVELS BY GAS AND REFERENCES FROM THE ENERGY

SECTOR

Activity Data

Source of Data

Emission Factor (EF) and other
[ETETNEE

Other assumptions or parameters
for years estimated beyond the
Third Inventory

ENERGY

Fuel Combustion

Fugitive
Emissions

Sectoral
Approach
(Bottom-up):
Tiers 1and 2 -
IPCC (2006)

Reference

Approach (Top-

Down) - IPCC
(2006)

Oil and Natural
Gas: Tiers
1,2and 3
were used,
depending on
the activities
or periods
considered
(IPCC, 1997;
2006)

Coal Mining:
Tier 1 Method
was used
(IPCC, 1997).

APPENDIX Il: METHODOLOGICAL SUMMARY TABLE APPLIED TO THE NATIONAL INVENTORY

Fuel consumption obtained
by the National Energy
Balance - BEN (EPE,

2017); for road transport,
information on the fleet was
obtained from the National
Association of Motor Vehicle
Manufacturers (ANFAVEA,
2018) and the Brazilian
Association of Motorcycle
Manufacturers (ABRACICLO,
2018); and information

on fuel consumption and
intensity of use obtained
from CETESB (2017)

and MMA (2014); for air
transportation, the data
used were obtained from
the National Agency of
Petroleum, Natural Gas
and Biofuels (ANP) and the
National Agency of Civil
Aviation (ANAC).

Data used to determine
the apparent consumption
of energy inputs were
obtained from the National
Energy Balance (BEN). In
the case of air transport, in
addition to BEN data, ANP
and ANAC data were used.

For Oil and Gas activities the
following data were used:
national oil, condensed

oil and LNG production
data (from 1990 and 2000)
obtained from Petrobras;
for the period from 2000 to
2012, besides these, data
obtained by the National
Agency of Petroleum,
Natural Gas and Biofuels
(ANP) were used; The cargo
processed at refineries was
obtained from the ANP

and the cargo volume was
obtained from the National
Energy Balance (BEN).

For Coal Production activity,
data for run-of-mine

(ROM) and processed

coal production were
obtained from the National
Department of Mineral
Production (DNPM) and
Annual Mining Reports
(RAL).

Default CO, emission factors (EFs)
were used, as per IPCC guidelines
(2006), except in some cases where
specific national factors were applied
such as for firewood, charcoal

and piped gas; For non-CO, gases,
default EF were used (Tiers 1 and 2),
applied to each fuel consumed as
per end use, references for those EFs
are: IPCC (1997; 2006) and EMEP/
EEA (2013); In order to determine
the energy end use allocation
coefficients, the Useful Energy
Balance (BEU) was used; Specific EFs
were used for fuels consumed in
road transport, these vary annually,
and were calculated from data
obtained from the Environmental
Company of the State of S&o Paulo
(CETESB).

IPCC (2006) EFs were used. In the
case of wet natural gas, dry natural
gas factor was adopted, as the former
is not listed by the IPCC; For excluded
carbon: the annualized values of the
BEU were used as a reducer; As raw
material of the chemical industry, the
BEN values attributed to “Non-Energy
Consumption” were considered;
Non-Energy Use Products were fully
transferred to Industrial Processes,
where the carbon fraction stored in
the product and the emitted fraction
were calculated as per the IPCC
(2006).

Annual implied EF for oil and

gas EF (from 2003 to 2012) were
calculated for the following Sectors:
Exploration, Production and Refining,
based on emission data (by gas)
and production and processing
data (barrels/day) obtained from
Petrobras. These factors were also
considered for the annual volume
of other companies in Brazil. An
average EF was used for estimates
from previous years (2003 to 2008).

Default EF were used for coal
production (IPCC, 1997).

Data activity updated up to 2016. For
variable road transport EF, non-CO,
gases were recalculated and updated
based on new vehicle sales data by
ANFAVEA,; for air transport, the same
implied EF were used for non-CO,
gases, and consumption data were
updated, maintaining the allocation
between domestic and international
data for Jet Kerosene, according to the
proportion obtained based on the last
10 years of the historical series.

Data activity updated up to 2016.

For CO, emission in E&P, the annual
oil production was considered,
based on BEN, multiplied by the
average of the past three months of
the ratio production vs. emission.
For CH, and N,0O, the proportion of
emissions related to the result of the
last available year was considered;
For Refining, the annual oil refining
obtained from BEN was considered
and multiplied by the trend value

for the years 2008-2012 of the ratio
between production and emission
of each gas; For Transport, the gross
domestic supply of dry natural gas
obtained from BEN was considered
and multiplied by the trend value from
2003 to 2012 of the ratio production
vs. CO, emission. For CH,and N,0,
the emission ratio related to the last
available year's result was considered.

Data activity updated up to 2016.
For the CO, emissions estimates,
originated from uncontrolled
combustion, the correlation between
emissions and gross coal production
(ROM) from 1990 to 2011 was used.
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BOX 2: METHODOLOGICAL LEVELS BY GAS AND REFERENCES FROM THE IPPU

SECTOR

INDUSTRIAL PROCESSES

Activity Data

Source of Data

Emission Factor (EF) and
other parameters

Other assumptions or parameters
for years estimated beyond the
Third Inventory

Tier 3-IPCC
Cement (2006)

. Tier 2 - IPCC
Lime (1997)
Other uses of )
limestone and ngé)- e
dolomite
Other Uses of soda Tier 1 - IPCC
ash (1997)

. Tier 1 - IPCC
Steel industry (2006)

102

Clinker and cement
production from sector
aggregated data (obtained
from the National Cement
Industry Union - SNIC).

Lime production by type,
based on data from the
Brazilian Lime Producers
Association (ABPC).

For the steel sector:

data on limestone and
dolomite consumption; and
percentages of limestone
and dolomite for glass
production, according to
the Metallurgical Sector
Statistical Yearbook of
the Ministry of Mines
and Energy (MME, 2017).
For dolomite used in
magnesium production,
emissions were based on
data from CDM project
reports.

Consumption data from the
Chemical Industry Yearbook

of the Brazilian Chemical
Industry Association
(Abiquim).

The consumption of fuels

identified as reducers
was used by crossing
information from the
Useful Energy Balance
(BEU) and the National
Energy Balance (BEN)
(EPE, 2017), in order to
avoid double counting
with the Energy Sector.
For the calculation

of CO,, the carbon
contained in the steel
was discounted.

FOURTH BIENNIAL UPDATE REPORT OF BRAZIL

Implied EF ranging from 0.541
t00.564 t CO, / t clinker. In
some cases, when it was not
possible to apply Tier 3, the EF

used was 0.536 t CO,/ t clinker.

Default EF (IPCC, 1997) applied
considering the three typical
lime compositions (calcitic,
magnesian and dolomitic)

and the water percentage in
hydrated lime.

Default EF (IPCC, 2006):
limestone - 0.440 t CO,/t;
dolomite - 0.477 t CO,/t;
dolomite for the production
of magnesium - 5.13 t CO,/t
primary Mg.

Default EF (IPCC, 1997): 0.415 t
CO,/t Na2CO3

Default EF CO, and non CO
(IPCC, 2006).

2

The trend of the past five years'
inventory implied EF (2006-2010)
was used, with national clinker
production data up to 2015.

Data activity updated up to 2016.

Data activity updated up to 2016.

For activity data on glass production,
the national production growth
since 2011 (IBGE-Sidra) was used; for
magnesium production, CDM project
documentation was used.

Data activity updated up to 2016.

Data activity updated up to 2016.




Source of Data

Other assumptions or parameters

At e (e for years estimated beyond the

Activity Data

other parameters

Aluminum

Chemical products

HFCs production
and consumption
and SF,
consumption

Tier 1, Tier 2
and Tier 3 -
IPCC (2006)

IPCC (2006):
Tier 1: calcium
carbide,
methanol,
ethylene

and vinyl
chloride/ Tier 2:
Ethylene oxide,
acrylonitrile
and carbon
black / Tier

3: ammonia,
nitric acid,
adipic acid and
caprolactam

IPCC (2006):
Tier 2a -
bottom-up for
HFC-134a/ Tier
1b - potential
emissions for
other HFC gases
/ Tier 2b for SF,.

Data on Brazilian
aluminum production
by type of technology
were obtained from
the Brazilian Aluminum
Association (Abal).

Consumption data
obtained from the
Brazilian Chemical
Industry Yearbook of
the Brazilian Chemical
Industry Association
(Abiquim) and the
National Energy Balance
(BEN).

Activity data for
refrigeration and air
conditioning, foams

and aerosols sub-
sectors were obtained
through consultation
with industry experts.
The stock of equipment
installed using SF, was
assessed until 2008,
and the extrapolation
of this capacity until
2010 considered the
average growth in the
previous ten years. For
magnesium production,
SF, was used up to 2009,
and its use was replaced
by another gas due to a
CDM project.

Each plant used the best
possible approach (Tier) for
the calculation of emissions
from their processes. The
information is aggregated.
Due to the lack of specific
information to each plant,
from 2008 onwards the
implicit EFs of 2007 were
used.

Default EF IPCC (2006):
calcium carbide, methanol,
ethylene, vinyl chloride,
ethylene oxide, acrylonitrile,
and carbon black. An
average EF was calculated
for ammonia, according

to the mass balance of

the manufacturers and
without the discount of

the participation of urea
production (1.46 t CO, / t
produced); for nitric acid:
plants with CDM projects
used the specific EF and
the others used the Default
EF IPCC (2006); adipic acid:
plant specific EF with a CDM
project; caprolactam: plant
specific EF with activity up
to 2009.

Default EF IPCC (2006): For
assembly and operation

of equipment. For SF, -
Annual EF of 2% of installed
capacity.

Third Inventory

Data activity updated up to 2016.

Activity data updated up to

2015 and specific EF based on

CDM projects. For nitric acid
production, only one of the

factories was updated, the others
had repeated values since 2012,
due to lack of CDM monitoring.

Gases were estimated by linear
extrapolation of their trend lines

for the historical series.

APPENDIX Il: METHODOLOGICAL SUMMARY TABLE APPLIED TO THE NATIONAL INVENTORY

103



BOX 3: METHODOLOGICAL LEVELS APPLIED BY GAS AND REFERENCES FROM THE
AGRICULTURAL SECTOR

Sector/

Method

Subsector

Enteric

Fermentation

Manure

Tier 1
and Tier
2 -IPCC
(1997)
and IPCC
(2000)

Management

Rice

cultivations

104

Tiers
1and
2-1IPCC
(1997)
and IPCC
(2000)

Activity Data

Population of dairy cattle (number of head),
beef cattle, buffalo, sheep, goats, horses,
mules, donkeys, swine and poultry from
Municipal Livestock Production - IBGE by
Federation Unit from 1990 to 2016 (IBGE,
2018) and 2006 IBGE Agricultural Census
(IBGE, 2006).

Beef cattle data were obtained by the
difference between total cattle and dairy
cows, according to the IBGE - Agricultural
Census, taking into consideration male,
female and young census data by state
(Agricultural Census 2006, IBGE).

Note: The poultry population was
considered only for the Manure Management
subsector.

Rice harvested area data by Federation Unit
and year (stratified by water supply regime):
Embrapa Arroz e Feijdo (2018) and DCI/IRGA
(IRGA, 2018);

FOURTH BIENNIAL UPDATE REPORT OF BRAZIL

Source of Data

Emission Factor (EF) and other
parameters

AGRICULTURE

o Dairy and beef cattle: data on live
weight, average daily feed intake
and fat content, digestibility, and
pregnancy rates were based on
literature and experts and default
values for Latin America (IPCC, 1997)
by region and year;

o Swine, buffalo, sheep, horses,
mules, donkeys: default emission
factors (IPCC, 1997).

o Swine and cattle: the fraction
of livestock category using each
manure management system was
obtained taking into account the
default values (IPCC, 1997) for Latin
America; EPAGRI (EPAGRI, 1995);
2006 Agricultural Census (IBGE,
2006) and expert information. The
maximum methane producing
capacity and ash content fraction in
the manure were based on default
values (IPCC, 1997) and expert
information.

o Buffalo, sheep, horses, mules,
donkeys, and poultry: default
emission factors were used (IPCC,
1997).

Seasonally integrated emission factor
for continuous flooded irrigated crops
with incorporation of organic material
in the conventional and early tillage
systems were determined through
field experiments with methane flow
evaluation, following the method
proposed in IPCC (1997) and IPCC
(2000), with data from BAYER et al.
(2013), for the state of Rio Grande do
Sul. The IPCC (1997) default value was
used for the other producing regions
in Brazil, associated with scaling factors
of 1.5 (organic material input) and 1.0
or 0.8, for Continuously flooded and
Intermittently flooded with multiple
aeration regimes, respectively (IPCC,
1997).

Information on the water supply
regimes adopted for irrigated rice
cultivation in producing states was
obtained from consultations with
experts from national and state
institutions.

Other assumptions or
parameters for years
estimated beyond the Third
Inventory

Data activity updated up to
2016. For donkeys and mules,
due to lack of data from

2013 to 2016, an average of
5 years reduction was taken
(trend line, by the average
variation from 2008 to 2012 -
last year of the series).

Data activity updated up to
2016.

Data activity updated up to
2016.




Sector/
Subsector

Burning of

Crop Residues

Agricultural
Soils

Method

Tiers
1and
2-IPCC
(1997)

Tier 1
and Tier
2-1IPCC
(1997),
IPCC
(2000)
and IPCC
(2006)

Activity Data

o Sugarcane (1990 - 2016): Planted area,
harvested area, amount produced and
average yield from the Systematic Survey
of Agricultural Production (LSPA) - IBGE
(IBGE, 2018a).

o Herbaceous cotton (1990-1995): Planted
area, harvested area, amount produced
and average yield from the Systematic
Survey of Agricultural Production (LSPA) -
IBGE (IBGE, 2018a).

Nitrogen fertilizer data were based on
values provided by the National Association
for Fertilizer Diffusion (ANDA), from 1990

to 2016 (ANDA, 2018). Population of dairy
cattle, beef cattle, buffalo, sheep, goats,
horses, mules and donkeys were obtained
from Municipal Livestock Production (PPM)
by Federation Unit from 1990 to 2016 (IBGE,
2018). Data on ethanol production were
obtained from the Sugarcane Industry Union
(UNICA) from 1990 to 2016 (UNICA, 2018).
Planted area of temporary and permanent
culture, from the IBGE Municipal Agricultural
Production (PAM), from 1990 to 2016 (IBGE,
2018b); For the survey of the soils, the
Brazilian soil map prepared by IBGE (IBGE,
2009). For the estimation of management,
the 1994 and 2002 land use maps, which
are included in the Land Use Change and
Forests report in the Second National
Communication, were used.

Source of Data

Emission Factor (EF) and other
parameters

EF for burnt dry biomass was based on
default values (IPCC, 1996 and IPCC,
2006). The effectively oxidized dry
biomass fraction followed the standard
value suggested by the IPCC (2006).
Data of dry biomass, fresh biomass
and rattan production/stem production
ratio for the main sugarcane varieties
planted in Brazil were obtained
through weighted average from
different sources (national references).

Fraction of the amount of N fertilizer
consumed as urea and other sources
(IPCC 1996 and Lara-Cabezas et al.
1997). N percentages of volatilized
fertilizer in the form of NH, were
obtained from national references.
Default emission factor applied to
the amounts of N added to soils, for
direct N,0 emission (IPCC, 1997).
Annual amount of N excreted directly
in pastures (IPCC, 1997). Nitrogen
excreted by the different categories
of the national herd (IPCC, 1997 and
IPCC, 2000). Dry matter to dry waste
ratio and N fractions in aerial waste
(National references). N,O direct
emission factor (IPCC, 2006). Direct N,O
emission factors from fertilized treated
soils for different crops in different
locations, and types of soils in Brazil
(National references). N,O emission
factor for management systems used
(IPCC, 2000).

Other assumptions or
parameters for years
estimated beyond the Third
Inventory

Data activity updated up to
2016. Due to the absence of
data and indications provided
by experts regarding

the gradual fractions of
mechanization occurrence, it
was assumed that from 2012
onwards the burned area
fractions were kept equal

to the last year in which the
data were updated (2011).

Data activity updated up

to 2016. For organic soils,
the same estimate for the
period from 1990 to 2010
was considered, based on the
land use maps of 1994 and
2002, assuming a linearity
in the increment of the used
area estimated for 1994 and
2002, i.e., the same trend
observed in this range lasts
until 2016.

APPENDIX Il: METHODOLOGICAL SUMMARY TABLE APPLIED TO THE NATIONAL INVENTORY
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Sector

Land-Use
Change - CO,
Emissions and
Removals

SECTOR

Method

IPCC Approach 3 (2006):
All land use or cover
categories and their
changes are considered
spatially throughout

the territory. The
parameters and
emission/removal
factors for each carbon
compartment of the
different categories
were estimated from
studies carried out
within the country (Tiers
2,3) and, in the absence
of specific data, IPCC
default ratios were used
(Tier 1).

Activity Data

Mappings of all Brazilian biomes
for the years 1994, 2002, 2005
(Amazon only), and 2010, from
TM/Landsat-5 and LISS-3/
Resoucesat-1 satellite images (30
and 22,5m spatial resolution) at
a 1:125,000 scale and minimum
area of 6 ha. The classes
considered were Managed Forest
(MF, i.e. forest vegetation within
Conservation Units or Indigenous
Lands), Unmanaged Forest
(UMF), Secondary Forest (FSec),
Selective Logging (CS, Amazon
Biome only), Reforestation

(Ref, Planted Forest), Managed
Grassland (GM), Unmanaged
Grassland (GNM), Secondary
Grassland (GSec), Pasture (Ap),
Agriculture (Ac), Settlement (S),
Water (A, Rivers and Lakes),
Artificial Reservoirs (Res), Other
(O, such as mining and dunes)
and Not Observed (NO, cloud
and/or shadow covered areas).
The division of territory took
into consideration the following
information: biome boundaries
(IBGE, 2004), municipal
boundaries (IBGE, 2010), map of
past natural vegetation (IBGE,
2004; MMA, 2002), soil carbon
stock (BERNOUX et al., 2002),
and protected areas (FUNAI,
2010; ICMBIo, 2010). As a result,
land use conversion and cover
matrices, gross vegetation
emissions, vegetation removals,
soil emissions and removals,
and net emissions by biome
and period were obtained. For
the annualization of emissions
between the mapped years,
annualization indices based

on the deforestation areas of
each biome were calculated

to distribute gross emissions
over the assessed period: INPE
PRODES (2015) for the Amazon,
Forest Remnant Atlas for the
Atlantic Forest (SOS Mata Alantica
Foundation; INPE, 2015), FREL
Cerrado for the Cerrado (MMA,
2016), and PMDBBS for Caatinga,
Pampa and Pantanal (IBAMA,
2015). In order to estimate net
emissions per biome, annualized
gross vegetation emissions
were added to soil emissions
and removals and vegetation
removals were taken out (both
equally distributed per year).

FOURTH BIENNIAL UPDATE REPORT OF BRAZIL

Source of Data

Emission Factor (EF) and other
parameters

Vegetation biomass and carbon:
For each biome, a map was
constructed that took into account
the phytophysiognomies of the
map of past vegetation. Values were
estimated for each pool: above
ground (AGB); below ground (BGB)
and dead organic matter (DOM,
consisting of standing and fallen
dead wood and litter), based on field
data, scientific literature, expansion
factors and, in the absence of
information, ratios and/or IPCC
default values (IPCC deadwood,
2003 and IPCC BGB, 2006). The
carbon content of dry forest
biomass was 47% for all pools (IPCC,
2006). For Grassland, 47% was
considered for AGB and BGB, 50%
for dead wood and 40% for litter
(IPCC, 2006). Vegetation emission/
removal factors: the increase

in vegetation biomass/carbon

was estimated from the scientific
literature and, in some cases, IPCC
default values in relation to BGB
were used (IPCC, 2006).

Other parameters: stock and
increment of pasture and agriculture
were estimated from IPCC (2003)
default values, taking into account
the Brazilian climate zone. Classes
such as Settlement, Other Land and
Wetland had their stock associated
with zero. Soil organic carbon stock:
adapted from the methodology
developed by Bernoux et al. (2002),
which estimates the amount of

soil organic carbon as a function of
soil type and vegetation type, both
classified by the authors into 6 and
15 large groups, respectively. Soil
carbon emission factors: carbon
change factors due to land use
change (fLU), management regime
(fMG) and additions (fl) were
selected from IPCC (2003).

BOX 4: METHODOLOGICAL LEVELS BY GAS AND REFERENCES FROM THE LULUCF

Other assumptions or

parameters for years

estimated beyond the
Third Inventory

LAND USE, LAND-USE CHANGE AND FORESTRY

Extrapolation of gross
emissions for the
following years (2011 to
2015) was carried out
through annualization
indices calculated based
on the deforestation
areas of each biome,
when available. Thus,
only for the Amazon and
Atlantic Forest biomes
was it possible to extend
it this way. For the other
biomes, the 2010 value
was repeated until

the end of the series.
Soil emission values
were also replicated.
Specifically, for removals,
the 2010 value was fully
added by removals from
managed forests and
managed grasslands.




Sector

Land-Use
Change - Non
CO, Emissions

Liming

Method

Emissions due to
biomass burning
associated with
deforestation were
calculated using the
IPCC guidelines (2003),
Tier 1 and 2.

Emissions due to
biomass burning

not associated with
deforestation have not
yet been incorporated
into results since the
methology for these
estimates is still being
developed.

Tiers 1 and 2 - IPCC
(2003).

Activity Data

From the gross emissions from
deforestation, it was possible
to estimate the original dry
matter of vegetation before
being converted to other uses.
From this original dry matter,
the values of firewood used for
coal (BEN, 2015), forestry and
vegetal extraction (IBGE, 2015)
were extracted, obtaining the
remaining dry matter in the field
and available for burning.

Apparent limestone consumption
data, in tons, by state, were
obtained from the Brazilian
Association of Agricultural
Limestone Producers (ABRACAL,
2016).

Source of Data

Emission Factor (EF) and other
parameters

Default EF (CH,, N,O, NO, and CO)
IPCC (2006) per ton of dry matter
burned, taking into account the
differentiation between forest and
grassland categories. The oxidation
factors for each biome and category
were obtained from literature
review.

Default EF (IPCC, 2006): 0.44 t CO,/ t
of applied limestone (CaCO,).

Other assumptions or

parameters for years

estimated beyond the
Third Inventory

The extrapolation of
gross emissions from
2011 to 2015 was
explained in the previous
item. The same method
was used, with only wood
extraction values being
updated.

Data activity updated up
to 2016.

APPENDIX Il: METHODOLOGICAL SUMMARY TABLE APPLIED TO THE NATIONAL INVENTORY
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BOX 5: METHODOLOGICAL LEVELS APPLIED BY GAS AND REFERENCES FROM THE
WASTE SECTOR

Sector/
Subsector

WASTE TREATMENT

Solid Waste
Disposal

Domestic
Wastewater

Method

Tiers 1 and
2 -1PCC
(1997) and
some IPCC
parameters
(2006).

Tiers 1 and
2 -1PCC
(1997) and
some IPCC
parameters
(2006).

Activity Data

Population: Demographic
Census for the urban
populations of 1970, 1980,
1991, 2000, and 2010, and
interpolation between
years without the Census
(IBGE, 1970; 1980; 1991;
2000, and 2010). In 2016,
the urban population was
estimated using data from
IBGE - Resident Population
Estimates in Brazil, with

the percentage of urban
population from IBGE -
2010 Population Census;
Waste generation rate
(CETESB, 1998, and ABRELPE,
2009; 2010; 2011; 2012;
2013; 2014; 2015; 2016);
Climatological data (INMET,
2010); National guidelines for
determining the gravimetric
composition of solid waste,
by Federative Unit and year.

Population: IBGE Estimates
of Resident Population in
Brazil and Federation Units
from 1990 to 2016) - IBGE
(IBGE, 2018c); Permanent
private housing units by
sanitation, occupation
condition and location: IBGE
Demographic Census (1991 -
Table 441, 2000 - Table 1444
and 2010 - Table 1394) (IBGE,
1991; 2010); Volume of
sewage collected and treated
in Brazil daily: National
Survey of Basic Sanitation
(PNSB) - IBGE (1989 - Table
5; 2000 - Table 1825; 2008 -
Table 55) (IBGE, 1989; 2000a;
2008); Sewage treatment

by system type - National
Survey of Basic Sanitation
(PNSB) - IBGE (1989 - Table 4,
2000 - Table 1815 and 2008

- Table 1300). For protein
consumed per capita: FAO
(2012).

FOURTH BIENNIAL UPDATE REPORT OF BRAZIL

Source of Data

Emission Factor (EF) and other parameters

The amount of municipal solid waste
(MSW) was calculated based on the
Urban Population data (IBGE, 1970;
1980; 1991; 2000; 2010; and 2016) and
per capita waste generation rate (MSW
Rate), which was calculated by linear
interpolation between the years 1970
and 2008 (national MSW rate), and from
2008 to 2016 data from angular and
linear coefficients of waste generation
were used for the N, NE, CO, S, and SE
regions (CETESB, 1998, and ABRELPE,
2009; 2010; 2011; 2012; 2013; 2014;
2015; 2016). In addition, cities with more
than 500,000 inhabitants had their data
estimated separately. Temperature,
evapotranspiration and mean annual
rainfall data were based on INMET data
for the periods from 1970 to 1990, from
1991 to 2000 and from 2001 to 2010
(INMET, 2010). For the determination of
degradable organic carbon (DOCt) more
than 100 analyzes of MSW for different
cities between 1970 and 2010 were
carried out, determining the coefficients
that describe the variation of the DOCt of
each state or region. Default values (IPCC
2006) were used for the decomposing
DOC fraction (DOCf), waste disposal site
management for the methane correction
factor (MCF), and fraction of CH,
generated in the landfill gas. Recovered
methane data was based on landfill CDM
project monitoring reports for the years
1990-2016, published on the UNFCCC
website (UNFCCC, 2019).

In order to obtain the wastewater fraction
treated using each type of treatment
system, a list of IBGE Demographic
Census and PNSB data was made. For
uncollected wastewater, data from the
IBGE Demographic Census (IBGE 1991;
2000; 2008) were used - Permanent
private housing units by sanitation,
occupation condition and situation. For
the collected wastewater, data from IBGE
PNSB (IBGE, 1989, 2000 and 2008) were
used. The methane correction factor
(MCF) for each system type was made
with an interpolation of the 1989, 2000
and 2008 PNSB data and default data
(IPCC, 2006). Household Wastewater
Degradable Organic Component (Ddom)
and Maximum Methane Production
Capacity (B0) data were based on default
values (IPCC, 2006). For the calculation
of N,O, default vales (IPCC, 2006) were
used for protein N fraction and N,O EF
parameters.

Other assumptions or

parameters for years
estimated beyond the
Third Inventory

Data activity updated
up to 2016. The

per capita waste
generation rate was
calculated through a
linear interpolation

of angular coefficient
data for each region

of Brazil, provided by
the 2016 ABRELPE
Waste Panorama.
Methane reductions up
to 2015 were updated
as recorded in the
monitoring reports

for each of the landfill
projects included in the
CDM.

Data activity

updated up to

2016. The collected
and uncollected
sewage fractions
were extrapolated

for 2016 from the
values provided by
the Third Inventory,
as there is no more
current data for the
other years analyzed.
The CH, Conversion
Factor (each system
type was made with
an interpolation of
the 1989, 2000 and
2008 IBGE - PNSB
data and IPCC default
data (2006). The same
efficiency of burners for
anaerobic reactors and
digesters of activated
sludge systems was
considered.




Sector/
Subsector

Industrial
Wastewater

Waste
Incineration

Method

Tiers 1 and
2 -1PCC
(1997) and
some IPCC
parameters
(2006).

Tiers 1 and
2 -1PCC
(1997) and
some IPCC
parameters
(2006).

Activity Data

Annual agricultural
production data: sugar
(UNICA, 2018), raw milk
(ABIA, 2018), beer (ABIA,
2014), alcohol (UNICA, 2018),
pulp (IBA, 2018), poultry,
cattle and swine slaughtering
(IBGE, 2018), pasteurized
milk (ABLV, 2014), paper (IBA,
2018).

Data on the amount of waste
incinerated from SNIS (2006)
and private companies
(2009); ABRELPE (2004,

2007, 2008, 2009, 2010) and
ABETRE (2006) were used.

Source of Data

Emission Factor (EF) and other parameters

Industrial production values (Pi) were
found out from the observation of the
most important sectors in 2005 and the
expert judgment for the period between
1990 and 2010. In order to obtain the
industrial degradable organic component
(Dind), as recommended by the IPCC
(2000), a panel of experts was consulted
to define the most appropriate Dind to
be applied. Values of Maximum Methane
Production Capacity (BO) were based on
IPCC default data (2000). The Fraction

of wastewater treated by certain each
treatment/discharge pathway or system
(WSi, x) and methane correction factor
(MCF) were defined after consultation

by an expert panel and default IPCC
value (2000), due to the absence of an
official survey regarding the technology
employed and each treatment/discharge
pathway or system fraction in the
Brazilian industry.

The amount of waste incinerated from
1990 to 2010 was defined based on
installed capacity data and assumptions
of operating incinerator usage rate from
different sources such as SNIS, ABETRE
and ABRELPE (SNIS, 2006. ABRELPE, 2004;
2007; 2008; 2009; 2010; and ABETRE,
2006) for different types of waste.
Fraction of carbon content in waste
(CCW), Fraction of fossil carbon in the
waste (FCF), and Burn out efficiency of
combustion of incinerators for waste (EF)
values were used from the IPCC 2006.
The EF value for N,O used was the default
value (IPCC, 2006).

Other assumptions or

parameters for years

estimated beyond the
Third Inventory

Data activity updated
up to 2016. In order to
obtain beer production,
in the absence of
available data, an
average of the last

5 years was made.
Pasteurized milk values
took into account the
variation according

to total raw milk. The
treated anaerobic
fraction of each Sector
(MCF) was calculated
from an extrapolation
of the weighted MCF
interpolation data
presented in the Third
National Inventory.

Data activity updated
up to 2016. In order to
determine the amount
of incinerated waste,
the values presented
in the Third Inventory
were extrapolated
from installed capacity
data and operating
incinerator usage

rate from different
sources such as SNIS,
ABETRE and ABRELPE,
for different types of
waste.
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