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The first report Opportunities for Brazil in carbon

markets, besides introducing important concepts

about carbon markets, focused on opportunities rela-
ted to productive sectors in the mechanisms of Article
6 of the Paris Agreement and in the voluntary market.
The study reviewed the Forestry, Agriculture, Energy,
Transport, and Industry sectors in terms of emission
reduction technologies, socio-economic benefits and
opportunities for the production chain. It also presen-
ted the potential supply of credits generated in Brazil
and estimates of demand for these credits. Based on
the identified opportunities and barriers, and consi-
dering the sectors to be prioritized, recommenda-
tions for the Brazilian government and the business

sector were presented.
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The study Opportunities for Brazil in carbon markets

2022 presented progress on the definitions of the
new carbon market mechanisms under Article 6
post-COP 26 and an updated overview of the regula-
ted markets and the voluntary market. This report also
provided an unprecedented mapping of the current
national carbon market ecosystem with important
definitions of the types of players and their participa-
tion in the market and presented a national overview
of the projects registered in the country since 2003.
Based on interviews with market players, it was pos-
sible to identify the main barriers and opportunities
for operating in these markets in Brazil. Based on the
specific barriers and opportunities for market players,
recommendations were made to the different players

and to the Brazilian government.
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COVER LETTER

Gabriella Dorlhiac

Executive Director
of ICC Brasil

Since the launch of the last edition of the study in
2022, carbon markets have experienced important
developments. From the voluntary markets and the
growing pressure for greater transparency and quali-
ty of credits to the progress made in the negotiations
on Article 6 of the Paris Agreement, the debates have
become increasingly relevant and have brought more
clarity to important aspects for the effective functio-

ning of these markets.

In recent months we have also seen the start of the
implementation of carbon adjustment mechanisms
at the border and the progress of discussions on the

establishment of a regulated carbon market in Brazil.

The latter is the focus of this third edition of the stu-
dy, which seeks to understand the potential impacts
of the Brazilian regulated market and analyze how
the competitiveness of Brazilian products in the in-
ternational market can be affected by the border ad-
justment rates of foreign regulated markets, investi-
gating whether the regulation of our national market

would be a potential risk mitigation instrument.

It Is important to note that it is expected that the-
re will be interaction between the Emissions Trading
Systems (ETS) and the global carbon markets regu-

lated by the United Nations Framework Convention

on Climate Change (UNFCCC) and with the voluntary
market, but that it is up to national governments to
decide how this connection window and the volun-
tary market credits will be used and to be selective
when authorizing credits that will or will not contribu-
te to their respective Nationally Determined Contri-
pbutions (NDCs). It’'s worth remembering that althou-
gh accepting carbon credits can reduce compliance
costs, caution is needed to avoid flooding the market
and reducing the effective result of emissions reduc-

tions. In other words, it’'s not a simple process.

Although this year brings a new |look at the subject,
the study “Opportunities for Brazil in carbon markets”
continues with the aim of raising updates and recom-
mendations for the evolution of the carbon market,
contributing to the gqualified debate on this transition
mechanism that can leverage Brazil’'s sustainable de-

velopment.

In this sense, the report anticipates several points
that will remain open for infralegal regulation and the
design of the national carbon market after the enact-
ment of the Legal Framework and highlights the cru-
cial role of using revenues to mitigate the negative
impacts of the ETS and border adjustment mechanis-
ms with the aim of reducing economic impacts, espe-

cially to avoid worsening social inequality.
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| hope that the study will provide relevant information
and that the conclusions presented here will be useful
to decision-makers in the private and public sectors,

negotiators, experts and society as a whole.

| would like to take this opportunity to thank the su-
pporters of the 2023 edition - AES, Demarest Advoga-
dos, Industria Brasileira de Arvores (Ibd), Ital, KPMG,
Marfrig, Natura &Co, Santander, Schneider Electric,
Shell, Tauil & Cheguer Advogados in association with
Mayerbrown and Trench Rossi Watanabe Advogados
- whose contributions have been essential for the pu-
blication and who, once again, have believed in this

INnitiative.

Good reading!
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|ICC Brasil, one of the national committees of the
International Chamber of Commerce (ICC), was
created in 2014 with the mission of bringing the
private sector to the center of the internatio-
nal trade agenda and amplifying the voice of the
Brazilian business community with governments
and international organizations, in the elaboration
of projects aimed at economic and social develo-

pment and improving the business environment.

From a multi-sectoral approach, we produce
knowledge through advocacy projects and initia-
tives, seeking to approach the private sector to
government bodies and global debates in multila-
teral organizations such as the UN, WTO and G20,
providing subsidies for the development of public

policies that are beneficial to business and society.

We also disseminate locally the content develo-
ped by the global ICC in its 12 areas of activity,
organize events on topics of relevance to the cou-
ntry’s economy, give a voice to companies based
in Brazil at the global level and convey to the rele-
vant government authorities the ICC’s positions
on key issues for a good, healthy and sustainable

business environment.

|CC was founded in 1919 with the mission of pro-
moting more open, fair and transparent interna-
tional trade. Today, ICC represents the voice of
business at the highest levels of intergovernmen-
tal decision-making, whether at the World Trade
Organization, the G20 or the United Nations, and
Is the first private sector organization with obser-
ver status at the UN General Assembly. It is this
ability to connect the public and private sectors
that sets ICC apart as a unigue institution, respon-
ding to the needs of all stakeholders involved in
international trade and the issues surrounding it,

such as innovation and sustainability.

To find out more, visit iccbrasil.org

A

CARBON

WayCarbon is a global company, a reference in
solutions focused on the transition to a low-carbon
economy. Founded in Brazil in 2006, WayCarbon
employs scientific and business knowledge leve-
raged by technology to support companies and
governments in their climate change and ESG
strategies. In 2022, WayCarbon was acqguired by
Santander Spain, which envisioned the opportu-
nity of accelerating the adoption of solutions to

tackle climate change by companies globally.

WayCarbon has served over 500 private sector
clients, besides having an extensive experience
in projects for multilateral organizations (Global
Compact, UN, BID) in the areas of mitigation,
adaptation, and compensation. It's technological
solutions are currently being employed by custo-

mers in 40 countries.

WayCarbon’s consultancy services, specialist sof-
tware and high quality carbon projects are desig-
ned to help companies on their decarbonization
journeys. It’s forest preservation and reforestation
projects value biodiversity and local communities.
WayCarbon is the perfect partner to trace a holis-

tic strategy when the subject is climate change.
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MESSAGES FROM SUPPORTERS

aeS Brasil

€6 AES Brasil generates energy from 100% renewable sources, acting as an integrated platform adaptable
to the demands for reducing carbon emissions into the atmosphere. More than that, the company focuses
its entire strategy on accelerating global decarbonization through new technologies that help in this mission.
A study like this, carried out by ICC Brasil, in partnership with WayCarbon, helps us on the necessary journey

towards the energy transition that the planet is seeking.”

Rodolfo Lima, Executive Director of Customer Relations at AES Brasil

DEMAREST

€6 The update of this study carried out by ICC Brasil in partnership with WayCarbon is essential for asses-
sing the structure of the carbon market, especially the potential impacts of establishing a regulated carbon
market in Brazil. For us at Demarest Advogados, it is a great pleasure to support and contribute to such a

complete study, which reflects Brazil’'s potential as a leading player in the climate agenda.”

Fernanda Stefanelo, Environmental and ESG Partner at Demarest Advogados

indUstria brasileira de arvores

66 The cultivated tree sector, through sustainable practices, has established itself over the decades as a
large-scale bioeconomy business model. It contributes to climate change mitigation by removing and sto-
ring carbon, reducing emissions in its production processes, increasing circularity and its mostly renewable

electricity matrix.”

Renata Nishio, Director of Corporate Affairs
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66 ltad aims to be the climate transition bank and to support real economy corporations on their decarbo-
nization paths. Carbon pricing is an essential step for climate transition to become a reality. The third edition
of the study effectively translates the regulatory scenario, as well as Brazil’'s challenges and potential. The

study gains even more relevance by addressing the impacts of instruments such as CBAM for the country.”

Luciana Nicola, Director of Sustainability and Institutional Relations at Itau Unibanco

KPMG

€€ This is an important study on the potential impacts of regulating the carbon market in Brazil. The pro-
cesses of adapting to climate change and mitigating emissions must be accelerated if ecosystems are to sta-
bilize. In this sense, this publication presents fundamental information and analysis for Brazilian companies

to ensure their competitiveness in this new scenario.”

Felipe Salgado, Partner at KPMG

@) Marfrig

€6 Brazil is vital for the global climate agenda and, consequently, for strengthening the global regulated
carbon market. This new ICC report contributes to pushing for the much-needed decarbonization of indus-
try by collecting, organizing and making available up-to-date and in-depth information. The study repre-

sents a leap forward on this urgent issue and will help increase the competitiveness of Brazilian products.”

Paulo Pianez, Director of Sustainability and Corporate Communication South America at Marfrig
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MESSAGES FROM SUPPORTERS

Natura &Co

€6 Natura&Co, as one of the pioneering companies in the carbon agenda in Brazil, believes that the conso-
lidation of the Brazilian carbon market has enormous potential for the development of the bioeconomy. This
new edition of the study will be fundamental in guiding the implementation of public policies and helping to

direct business strategies that unlock new business opportunities and promote paths to climate resilience.”

Fernanda Facchini, Head of Climate Change and Circularity

& Santander

66 This edition of the study comes at an opportune moment to broaden the debate on the implementation
of actions by the private sector and the carbon market in Brazil, while the country develops its regulatory
framework for the segment. Santander has made a commitment to become net zero by 2050, and believes
that the financial sector has a key role to play in stimulating this market, by providing liquidity and structu-

ring financing instruments for decarbonization projects.”

Luiz Masagao Ribeiro Filho, Treasury Partner

Schpeider

66 The regulated carbon market is a catalyst for accelerating the ecological transition in Brazil at maximum
speed, stimulating, through the pricing of emission permits, the sectors with the greatest impact to adopt
solutions and technologies already available today, such as energy efficiency, electrification and digitalization,

which are relegated to the background due to the lack of attractiveness in business cases.”

Joao Carlos Souza, Sales Manager, Sustainability Solutions | Schneider Electric
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U

€6 Shell is supporting this study for the third consecutive year because it believes that it helps to qualify
the debate and advance policies and regulations for the implementation of a regulated carbon market, at
the same time as the voluntary carbon market grows, gains strength and international credibility, positioning

Brazil as one of the leading countries in the low carbon economy.”

Flavio Rodrigues, Vice President of Corporate Relations, Shell Brasil

TAUIL [ CHEQUER
MAYER | BROWN

€6 For us, it is an honor to be able to support a study of such relevance, a real service to Brazilian society.
We believe that the next steps in the construction and improvement of carbon pricing instruments, espe-
cially with the development of carbon markets, will be decisive in helping Brazil to play a leading role in the

new low-carbon world economic order.”

Luiz Gustavo E. Bezerra, Partner / Head of the Environmental & Climate Change practice at Tauil &
Chequer Lawyers associated with Mayer Brown

Trench
Rossi
Watanabe.

¢é The new edition of the study comes at a decisive moment for the development of a Brazilian carbon
market and proves to be an important tool for expanding knowledge on the subject and improving the qua-
lity of ESG decision-making. Trench Rossi Watanabe has advised major companies on projects and transac-
tions related to the generation of carbon credits and recognizes the relevance of this agenda for business,

communities, and the planet.”

Renata Amaral, Partner of the Environment, Climate Change and Sustainability group at Trench Rossi
Watanabe
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ACRONYM LIST

AG6.4ER - Article 6.4 Emission Reduction

AFOLU - Agriculture, Forestry and Other Land Uses

BC - Low Carbon Scenario

BCO - Low Carbon Scenario with price US$ O/‘ECO2

BC100 - Low Carbon Scenario with price US$ 100/tCO,
BC25 - Low Carbon Scenario with price US$ 25/tCO,
BECCS - Biomass Energy with Carbon Capture and Storage
BEN - National Energy Balance

CBAM - Carbon Board Adjustment Mechanism

CBIO - The Decarbonization Credit

CCUS - Carbon Capture, Utilization and Storage

CER/VER - Certified or Verified Emission Reduction

CF - Carbon Footprint

CH, - Methane

CMPD - Carbon Market Policy Dialogue

CO, - Carbon dioxide

COP - United Nations’ Conference of Parties

CORSIA - Carbon Offsetting and Reduction Scheme for International

Aviation

CPS - Current Policy Scenario

CVM - Securities and Exchange Commission
DDS - Deep Decarbonization Scenario
DEGEE - Greenhouse Gas Emissions Rights
E&P - Extraction & Production

ETS - Emission Trading System

EU - European Union

EU CBAM - European Union Carbon Board Adjustment Mechanism
EU ETS - European Union Emission Trading System

FCC - Fluid Catalytic Cracking

FEBRABAN - Brazilian Federation of Banks

GATT - General Agreement on Tariffs and Trade

GDP - Gross Domestic Product

GHG - Greenhouse Gases

HFC - Hydrofluorocarbons

ICAP - Research and Training Institute

ICC - International Chamber of Commerce

ICROA - International Carbon Reduction and Offsetting Accreditation
IEA - International Energy Agency

IETA - International Emissions Trading Association

ILPF - Crop-Livestock-Forest Integration

IPCC - Intergovernmental Panel on Climate Change

ISIC - Standard Industrial Classification of All Economic Activities
ITMOs - Internationally transferred mitigation outcomes

LCA - Life Cycle Assessment Evaluation

MAC - Marginal abatement cost

MBRE - Brazilian Emissions Reduction Market

MCER - Mitigation Contribution Emission Redutions

MCTI - Ministry of Science, Technology and Innovation

MMA - Ministry of the Environment

MP - Provisional Measure
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MRV - Measurement, Registration and Verification

NDC - Nationally Determined Contributions

OECD - Organization for Economic Cooperation and Development
PL - Bill

PMR - Partnership for Market Readiness

PNH2 - National Hydrogen Program

PNMC - National Policy on Climate Change

REDD+ - Reduction of Emissions from Deforestation and Degradation
REF - Reference Scenario

RGGI - Regional Greenhouse Gas Initiative

RVE - Verified Emissions Reductions

R&D - Research and Development

SBCE - Brazilian Emissions Trading System

SCN - National System of Accounts

SH - Harmonized System

SIN - National Interconnected System

SNIC - National Cement Industry Union

tCO e - Ton of carbon dioxide equivalent

Twh - Terawatts-hour

UN - United Nations

UNFCCC - United Nations Framework Convention on Climate Change
VAT - Value Added Tax




SUMMARY

1.INTRODUCTION 9
2. UPDATED GLOBAL OVERVIEW 10
2.1. REGULATED CARBON MARKETS AT REGIONAL,
NATIONAL AND SUB-NATIONAL LEVEL ..., 10
2.2. INTERACTION BETWEEN MARKETS ..., 13

2.2.1. INTERACTION BETWEEN REGIONAL, NATIONAL
AND SUB-NATIONAL REGULATED MARKETS AND THE
VOLUNTARY MARKET ... 13

2.2.2. INTERACTION BETWEEN THE MARKETS
REGULATED BY THE PARIS AGREEMENT, JURISDICTIONAL
MARKETS, AND THE VOLUNTARY MARKET ..o, 16

2.3. KEY MESSAGES ... .ot 18

3. POTENTIAL IMPACT OF THE EU CBAM ON SELECTED
BRAZILIAN PRODUCTS 19

3.1. AN OVERVIEW OF THE POSSIBLE IMPACTS OF A CBAM

........................................................................................................................................... 20
3.1.1. REDUCING EMISSIONS AND CARBON LEAKAGE
...................................................................................................................................... 20
3.1.2. MACROECONOMIC IMPACTS ..., 20

3.2. ANALYSIS OF THE POTENTIAL IMPACT OF THE EU

CBAM ON SELECTED BRAZILIAN PRODUCTS ... 22
3.21 PRODUTS ..ot 22
3.2.2. CARBON FOOTPRINT ... 24
3.2.3. ANALYSIS OF THE IMPACT OF BORDER
ADJUSTMENT TAXES ON BRAZILIAN PRODUCTS ................... 26

3.3. KEY MESSAGES ... .o 28

4. BRAZIL’S POLICY AND REGULATORY UPDATES
ON CARBON MARKETS 29

4.1. KEY MESSAGES ...t 34

5. COSTS AND SOCIOECONOMIC IMPACTS OF

MITIGATION IN SELECTED SECTORS 35
5.1. ABATEMENT OPPORTUNITIES AND COSTS FOR THE
INDUSTRY AND FUEL SECTORS ... s 35

S5.LL INDUSTRY .ot 36
5.L.2. FUELS ..ot 39
5.2. SOCIO-ECONOMIC IMPACTS OF CARBON REGULATION
............................................................................................................................................ 42
5.2.1. SOCIO-ECONOMIC IMPACTS OF CARBON
REGULATION IN BRAZIL ..., 43
5.2.2. SOCIO-ECONOMIC IMPACTS OF CARBON
REGULATION IN IMPLEMENTED SYSTEMS ..., 46
5.2.3. POINTS OF ATTENTION FOR IMPLEMENTING A
REGULATED MARKET IN BRAZIL ... 47
5.3. KEY MESSAGES ...t 48

6. RECOMMENDATIONS 49
6.1. TO THE GOVERNMENT ... 49
6.2. TO THE PRIVATE SECTOR ...t 51

7.REFERENCES 52

8. ANNEXES 59

8.1. ANNEX A: INFORMATION FROM THE ORIGINAL DATASETS
TAKEN FROM ECOINVENT FOR SELECTED PRODUCTS




1. Introduction

2. Updated global
overview

1.
INTRODUC-
TION

1. See chapter 4.

3. Potential impact of the EU CBAM
on selected Brazilian products

4. Brazil’s policy and regulatory
updates on carbon markets

After the success of its publication in 2021 and 2022,
the “Opportunities for Brazil in carbon markets
study” presents a new publication in 2023 updating
the market on the topic. The previous years’ studies
presented opportunities focusing on action in the
mechanisms of Article 6 of the Paris Agreement and
in the voluntary carbon market. However, last year’s
report found that the absence of a regulated carbon
market in Brazil has a direct impact on other bar-
riers to voluntary market participation in Brazil (ICC
Brasil & WayCarbon, 2022). In this way, the develop-
ment of the Brazilian carbon market ecosystem as a
whole depends directly on an analysis of the develo-
poment of a regulated carbon market in Brazil and its
implications.

Therefore, this study, with a different focus from pre-
vious editions, aims to conduct an analysis of the
potential impacts of the establishment of a regu-
lated market in Brazil. To this end, we have first pre-
sented an overview of trends in the implementation
of new markets, the possible ways in which a natio-
nal regulated market could interact with the market
under Article 6 of the Paris Agreement and with the
voluntary carbon market. It also identified the possi-
ble impacts on the international competitiveness of
Brazilian products in the face of exposure to border
adjustment charges from foreign regulated markets,
and sought to understand whether the implementa-
tion of a regulated market in Brazil could minimize
them. It also analyzed the country’s policy and regula-

5. Costs and socioeconomic impacts
of mitigation in selected sectors

6. Recommendations

tory updates on carbon markets, the costs and oppor-
tunities of reducing emissions in the sectors to be
regulated, and the socio-economic impacts of imple-
menting the system in Brazil. These costs and oppor-
tunities show that carbon pricing may not be so pain-
ful for sectors as there are mitigation measures with
negative costs. It is also noteworthy that there are
few studies that bring out the possible socioecono-
mic impacts related to carbon pricing in the country.
This analysis leads to the suggestion of actions that
can minimize negative impacts and maximize posi-
tive ones.. As in previous editions, the study conclu-
des with recommendations for the Brazilian govern-
ment and the business sector to establish a regulated
market in Brazil and to operate in the carbon markets.

It is important to emphasize that even if the regula-
ted carbon market in Brazil is created soon, the rele-
vance of this study remains since the analyses lead to
recommendations that are not limited to the market
implementation stage. There is a need for periodic
assessments of the impacts of the system’s opera-
tion, infra-legal aspects that will be defined after the
law that will create the market and other fundamen-
tal elements that will be defined over time.

It should also be noted that, as the bills currently
being considered in the country to regulate a car-
bon' market consider the formation of an Emission
Trading System (ETS)?, as well as the Partnership for
Brazil Market Readiness (PMR) Project, which recom-

OPPORTUNITIES FOR
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MARKETS - 2023

7. References 8. Annexes

mended an ETS as the most suitable instrument for
Brazil® , this study will focus specifically on the struc-
turing of this type of market in Brazil and the ele-
ments of its design.

2. ETSs are systems regulated at international, national or regional level where, through a regulatory framework, a maximum GHG emission limit (cap) is established and agents who emit below this limit can trade their emission allowances with those who emit above this [Imit(ICC Brasil & WayCarbon, 2022).
3. Under the coordination of the Ministry of Finance and the World Bank, this project aimed to discuss the convenience and opportunity of including carbon pricing in the package of instruments for implementing the National Policy on Climate Change (PNMC) in the post-2020 period.
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2. Updated global

1. Introduction

overview

&

2.
UPDATED
GLOBAL
OVERVIEW

3. Potential impact of the EU CBAM
on selected Brazilian products

4. Brazil’s policy and regulatory
updates on carbon markets

Several jurisdictions made internal progress on cli-
mate action in 2022, setting new targets or develo-
ping policies to reduce emissions. By the end of 2022,
89 countries, representing 86% of global emissions,
had adopted net-zero* commitments with a time hori-
zon between 2035 and 2060. Despite these efforts,
the global ambition of climate policies still falls far
short of what is needed to meet the goals of the
Paris Agreement. The new and updated Nationally
Determined Contributions (NDCs>), if implemented,
project global warming of between 2.4°C and 2.6°C
by 2100°. To get on track for 1.5°C, as pursued by the
Paris Agreement, the world must cut current emis-
sions by 45% by 2030 (World Bank, 2023b).

Therefore, itis necessary for countries to continue pre-
senting increasingly ambitious NDCs, to devise cost-
-effective strategies to achieve them and to make the
necessary investments, which can often be conside-
rable. The need to develop economic strategies for
the implementation of the NDC and the demons-
trated effectiveness of carbon pricing in reducing
emissions are therefore increasing the chances of
making it a central element for many countries to
meet the Paris targets (\World Bank, 2023b).

Considering carbon pricing mechanisms, it can be
said that there are three different carbon market

5. Costs and socioeconomic impacts
of mitigation in selected sectors

6. Recommendations

environments: the international regulated market
under the Paris Agreement, which is being structu-
red with Article 6 mechanisms; the regulated carbon
markets at regional, national and sub-national level, in
which companies in sectors follow specific arrange-
ments in each jurisdiction; and the voluntary market,
in which companies make voluntary climate contri-
butions. Following the focus of this study, this chap-
ter will present an overview of regulated markets and
their interaction with other markets.

2.1. REGULATED CARBON
MARKETS AT REGIONAL,
NATIONAL AND SUB-NATIONAL
LEVEL

There are two economic carbon pricing mechanisms
regulated at regional, national and sub-national level:
the carbon tax and the ETS. A carbon tax directly
establishes a price for carbon by setting a tax on gre-
enhouse gas emissions or - more commonly - on the
carbon content of fossil fuels. It differs from an ETS
in that the emissions reduction result of a carbon tax
IS not predefined, but the price of carbon is (World
Bank, 2023d).

OPPORTUNITIES FOR
BRAZIL IN CARBON
MARKETS - 2023

7. References 8. Annexes

ETSs, on the other hand, are systems in which their
regulator allocates or auctions emissions allowan-
ces’, which are rights to emit a certain amount of gre-
enhouse gases (GHG) considering a cap (the system’s
emissions ceiling, which is equal to the total number
of allowances in a jurisdiction/sector), to companies
in the regulated sectors. Thus, the result of reducing
emissions is predefined and the price of carbon is
not. Those companies that emit below their allowa-
nces can trade their excess allowances with a com-
pany that emits above. The scarcity of allowances
circulating on the market encourages investments in
decarbonization, so that the emission reductions from
these investments will provide a greater quantity of
allowances available to be traded. Figure 1 shows how
allowances are allocated and traded in an ETS.

4. Net-zero refers to a zero balance between emissions and removals of greenhouse gases from the atmosphere. The Paris Agreement instructs states to achieve a balance between emissions by anthropogenic sources and removals by greenhouse gas sinks from 2050 onwards.
5.1t is a climate action plan to reduce emissions and adapt to climate impacts. Each Party to the Paris Agreement is obliged to establish an NDC and update it every five years (United Nations, 2022).
6. In practice, the difference in temperature increase scenarios has severe consequences for global ecosystems and human well-being. The higher the temperature rise, the greater the risks of severe weather events such as extreme heat, drought, river and coastal flooding and crop failures. In the scenario of an in-
crease of between 2.4°C and 2.6°C, it is estimated that there will be a 100% increase in the frequency of extreme heat events compared to 2021 and these would be around 120% more intense; there would also be a 40% increase in droughts, which would be around 100% more intense (IEA, 2021).

7.1t can be seen that these allowances can be allocated by the regulator free of charge and/or through auctions. Generally, if a company over-allocates its allowances, it must pay a fine. These forms of allocation will be discussed in the chapter 4 of this report.
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1. Introduction 2. Updated global 3. Potential impact of the EU CBAM 4. Brazil’s policy and regulatory
overview on selected Brazilian products updates on carbon markets

Figure 1 - How an ETS works

ALLOCATION OF ALLOWANCES FROM THE REGULATOR TRANSACTIONS BETWEEN COMPANIES
TO COMPANIES IN THE REGULATED SECTOR e IN THE REGULATED SECTOR

O
Emissions > Allowances
l/ ) } b )
Allowance
buyers
oo =—N 0
C—
o) ?A\
Allowances > Emissions { —a\
Allowance
sellers
o(o
ETS cap = 3 allowances
Government agent A Company issuing .
of the jurisdiction above its quantity oo ETS revenue Free allocation
regulating the system of allowances
c,/}) Auction
- Emission Company that issues — Amounts
=— O allowances below its quantity of oo \\  traded between —
allowances private companies Transactions between
in exchange for market players

allowances

Source: Own elaboration.

8. There are 40 jurisdictions that have carbon taxes, according to data extracted on June 15, 2023.

5. Costs and socioeconomic impacts 6. Recommendations
of mitigation in selected sectors

The share of global GHG emissions covered by one of
these two instruments - taxes or ETSs - is almost 23%
(World Bank, 2023b). Figure 2 shows the growth in

OPPORTUNITIES FOR

7. References 8. Annexes BRAZIL IN. CARBON
MARKETS - 2023

emissions coverage, with the share covered by ETSs
growing significantly in recent years and currently
standing at over 17%8.

Figure 2 - Coverage of greenhouse gas emissions by the regulated carbon market

25,00%
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0,00%
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Carbon tax

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

ETS

Source: Own elaboration based on World Bank (2023c¢). Data extraction on June 15, 2023.

In the last year, new ETSs have emerged in Austria
and Washington state in the United States, and new
carbon taxes in four states in Mexico - Querétaro,
in the State of Mexico, Yucatan and Guanajuato. In
June 2023, there were a total of 74 carbon pricing
instruments in operation, 28 of which were ETSs?. In
addition to these, eight others developing ETSs have
been mapped that are due to come into operation
in the next few years, including Colombia, Indonesia
and Vietnam. There are also 12 jurisdictions that are

considering the implementation of an ETS, including
Brazil (the Chapter 4 in this report discusses the poli-
tical and regulatory updates for the establishment
of this ETS) and Nigeria, the first African jurisdiction
to announce that it is considering the implementa-
tion of an ETS (ICAP, 2023a; Plataforma Mexicana de
Carbono, 2023; World Bank, 2023b).

A new ETS in European Union (EU) is to be launched
by 2028, with a more ambitious climate target of at

9. Guanajuato was launched after the publication World Bank (2023a) of Plataforma Mexicana de Carbono (2023). Thus, counting it and the 73 of April 2023 (World Bank, 2023b), there are 74 carbon pricing instruments. The report ICAP (2023a) states that in January 2023, there were 28 ETSs.
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least a 55% net reduction in emissions by 2030 com-
pared to 1990. To achieve this, the new ETS is expec-
ted to include emissions from fuels used in buildings,
road transport (regulating fuel suppliers rather than
end consumers) and industrial sectors not yet cove-
red by the current EU ETS. Currently, the most regu-
lated sectors in ETSs are energy and industry (ICAP,

Figure 3 - Regulated sectors in ETSs
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2023a). The systems generally establish stages for the
inclusion of new sectors. Germany’s ETS, for example,
recently extended its coverage to include coal-deri-
ved fuels used in installations not covered by the EU
ETS (World Bank, 2023b). Figure 3 shows the regula-
ted sectors in various ETSs.

Domestic Agriculture

aviation Forestry

Source: ICAP (2023a).

10. The Quebec ETS uses the same price as the California ETS for its allowances.
11. The Regional Greenhouse Gas Initiative (RGGI) is a cooperative market-based effort between the states of Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont and Virginia to limit and reduce CO, emissions from the
electricity sector. It represents the first regional initiative implemented in the United States with auctions in which participants can choose to submit a single bid for all the allowances they want or a series of bids for groups of allowances at different prices.
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The evolution of allowance prices is driven by factors
such as: changes in the current and expected future
scarcity of allowances in either the short or long term;
marginal abatement costs of technologies in the regu-
lated sectors; variations in general economic condi-
tions, such as the energy crisis resulting from the war
In Ukraine; revisions to system rules; and interactions
with other climate and energy policies. Despite sig-
nificant volatility, prices in the EU ETS, the first to be
Implemented, have continued to rise over the last 12
months. Against the backdrop of the energy crisis,
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allowance prices in the EU ETS increased by 8.6%
between June 2022 and May 2023, reaching a peak
of € 100.34/tCO, in February 2023 (IETA, 2023a).
Most jurisdictions are following this trend. Among the
exceptions is South Korea’s ETS, possibly due to the
Increase in cap due to the transition between phase 2
and phase 3 with the inclusion of more sectors (ICAP,
2023a). Figure 4 shows the variation in the price of
allowances for the following ETSs: European Union
(EU ETS), China, New Zealand, California® , RGGI"
and South Korea.

Figure 4 - Price of allowances 2018-2023 in the main ETSs
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Source: Own elaboration based on data from ICAP (2023b). Data extraction on: 03/15/2023.
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Despite this growth, most of the emissions covered
by the ETS are in systems where average prices were
below US$ 10 in 2022, while around a fifth of this total
IS in systems where the average price of allowances in
2022 was above US$ 70. Differences between the pri-
ces of allowances from different ETSs are driven by
various factors. These include variations in abatement
costs among different countries, differences in the
ambition levels of the systems (determined through
the cap), changes in the current and expected future
scarcity of allowances in each system, variations in
general economic conditions, system design and
policy reforms (Gusmao et al., 2015; Hof et al., 2017;
ICAP, 20233a).

Although allowance prices have risen in all ETSs invol-
ved in the Carbon Market Policy Dialogue (CMPD)"
during 2021, reaching the US$ 100/tCO. e needed to
achieve the Paris Agreement’s 2°C scenario remains
a major challenge (Galdi et al., 2022). It is believed
that prices need to increase globally in the long term
to achieve climate neutrality on the scale and at the
pace required, being between US$ 61 and US$ 122
(excluding the effect of inflation) by 2030. However,
less than 5% of global GHG emissions will be cove-
red by a carbon price equal to or higher than this by
2030, most of which will be in Europe (World Bank,
2023b).

As for revenues, there was a growth of more than
10% in 2022, reaching almost US$ 95 billion globally,
with 69% coming from ETSs and 31% from carbon

3. Potential impact of the EU CBAM
on selected Brazilian products

4. Brazil’s policy and regulatory
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taxes. Different regulatory design features affect the
amount of revenue generated by a carbon tax or ETS,
including which emissions sources are covered and
how the price is set, as well as the level of baselines or
free allocations, the use of auctions, rebate schemes
and offsets (World Bank, 2023b).

It should also be noted that, after years of plan-
ning and negotiations, in April 2023, the European
Parliament and Council approved the regulation
establishing the European Union’s Carbon Border
Adjustment Mechanism (EU CBAM). CBAM’s main
objective is to guarantee the competitiveness of local
industry, preventing carbon leakage and encouraging
comparable levels of climate action globally, particu-
larly, with regard to emission-intensive products tra-
ded internationally. This mechanism, whose transi-
tion phase will begin in October 2023, provides for a
tax on imports of aluminum, cement, iron and steel,
electricity, fertilizers and hydrogen into the EU. China,
the United States, Canada and the United Kingdom
are trading partners that are likely to establish a simi-
lar mechanism in response to the European Union’s
CBAM (IETA, 2023a).

2.2. INTERACTION BETWEEN
MARKETS

Each carbon market environment has a different tran-
saction unit. In ETSs, regulated carbon markets at a
regional, national or sub-national level, the transac-

5. Costs and socioeconomic impacts
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tion is for emissions allowances. In the international
market regulated under the Paris Agreement, there
are two mechanisms: the units traded under Article
6.2 and Article 6.4 are, respectively, (i) Internationally
Transferred Mitigation Outcomes (ITMOs), in which
emission mitigation outcomes from one country can
be traded for compliance with another country’s NDC;
and (i) Article 6. 4 Emission Reductions (A6.4ER),
emission reductions generated by a country’s pri-
vate sector carbon projects that can be traded by the
company responsible for the project or the host cou-
ntry for compliance with another country’s NDC or
to foreign private companies. The voluntary market,
on the other hand, trades certified or verified emis-
sion reductions (CER/VER) known as carbon credits
generated by carbon projects that can be used to off-
set emissions (ICC Brasil & WayCarbon, 2021).

In all these markets, although the origin of the unit
traded is different, the unit of measurement is the
same: tons of carbon dioxide equivalent (tCO_e)¥.
Generally speaking, the term “carbon price” is used
for the same unit of measurement. In this way, given
the allowances of the systems’ regulators, interaction
between regulated markets and the voluntary market
is possible. The inclusion of voluntary market cre-
dits on a limited basis can be used as a system flexi-
bility mechanism to help meet the goals of a regu-
lated market.

12. Composed of the EU ETS and the ETSs of California, China, New Zealand, Quebec and Switzerland, this group aims to deepen cooperation between the ETSs.
13. For the same unit of measurement, the term carbon price is often used generically.
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2.2.1. INTERACTION BETWEEN REGIONAL,
NATIONAL AND SUB-NATIONAL
REGULATED MARKETS AND THE
VOLUNTARY MARKET

Carbon credits generated in the voluntary market can
serve not only voluntary climate contribution purpo-
ses but also compliance in domestically and/or inter-
nationally regulated markets, aslongastheyareautho-
rized by the regulations. There are ETSs and carbon
taxes that allow some use of additional GHG reduc-
tions produced by those outside the cap (nationally or
internationally). ETSs already give companies a cer-
tain amount of flexibility, as they can choose between
reducing their own emissions and buying allowances
from the market. In addition, offsets with carbon cre-
dits can further increase this flexibility to meet cli-
mate targets (La Hoz Theuer et al.,, 2023). Generators
of carbon credits can sell them to producers of GHGs
covered by the ETS. However, there are ETS-specific
rules that limit the amount and types of offsets that
will be used to comply with the ETS (ISDA, 2021).

Offsets with carbon credits can reduce compliance
costs by providing additional, potentially lower-cost
abatement options for companies and, at the same
time, encourage mitigation activities from other sec-
tors and/or regions (La Hoz Theuer et al, 2023). As
cheaper abatement costs tend to be concentrated in
less developed economies, emissions offsets have the
potentialto provideaplatform forinternational coope-
ration (Galdietal.,2022). While there areadvantagesto
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using carbon credits in regulated markets, experience
suggests that the use of offsets can also pose risks to
the objectives of an ETS (La Hoz Theuer et al., 2023).

The first experience of ETSs with emission offsets was
the EU ETS. Offsets under the EU ETS were intended
to be supplementary to domestic abatement, acting
as a cost containment measure in the event of a shor-
tage of domestic allowances that would make them
too expensive. During phase Il (2008-2012), the EU
ETS already had a considerable surplus of allowan-
ces, making the use of offset credits essentially unne-
cessary. Even so, many credits were still given away
as a cheaper option for compliance, with surplus
allowances deposited for later years. Thus, the high
imports of international credits added to the effects
of the economic crisis experienced at the time led to
an oversupply of allowances by 1 GtCO_e. As a result,
the price of allowances fell, damaging the cost-bene-
fit ratio of the system in the long term, since it was
not worthwhile for companies in the regulated sec-
tors to invest in mitigating their emissions (Galdi et
al.,, 2022). Currently, the EU ETS no longer accepts
offsets and there are still other jurisdictions that have
chosen - either from the outset or subsequently, due
to unfavorable experiences - not to accept offsets
(Asian Development Bank, 2016).

Dependence on offsets can therefore discourage
mitigation and low-carbon investments in regulated
sectors (La Hoz Theuer et a/., 2023). With this depen-
dence on offsets, regulated sectors in the ETS tend
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to be locked into high-carbon technologies, delaying
effective action and making emissions reductions
mMmore expensive in the future. Thus, it can be said that
in the long term, as the market matures, dependence
on the use of offset credits can delay domestic action
to reduce emissions and the low-carbon transforma-
tion of the sectors covered by the ETS. On the other
hand, in the short term, with the system in its early
stages, the flexibility to meet commitments through
offset credits is particularly useful for ETS partici-
pants to minimize the economic cost of GHG mitiga-
tion (Asian Development Bank, 2016). Thus, it can be
inferred that if an ETS begins by accepting offsets, it
is necessary that, as it matures, there is a reassess-
ment of the inclusion of offsets, identifying whether
their impacts are still advantageous for the system.
Currently, the ETSs that do not include compensation
are: Austria, Germany, China, Massachusetts (USA),
Montenegro, New Zealand, Oregon (USA), UK, EU
ETS, New Scotia (Canada) and Switzerland. China is
considering whether to include it.

Colombia and Vietnam, still developing their ETSs,
are already considering integration with offsets in
the development of their respective systems (ICAP,
2023a). In addition, it is important to note that even
if countries do not currently accept offsets, this limi-
tation can be reviewed. For example, the UK gover-
nment has indicated that it is open to reviewing this
restriction as the system evolves, especially to decide
how to implement obligations under the Carbon
Offsetting and Reduction Scheme for International

14. In Vietnam, international and domestic offsets. In Colombia, only projects registered in a specific national registration program.

15. Carbon offset system for aviation.

5. Costs and socioeconomic impacts
of mitigation in selected sectors

6. Recommendations

Aviation (CORSIA)"® alongside the aviation ETS. Frame
1 shows which ETSs currently have offset participa-
tion and what the restrictions are for this inclusion.
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Frame 1- ETSs with offset participation and their restrictions for inclusion

Geographical restriction Offsets restriction Other types of restrictions

Canada

Kazakhstan
Saitama (Japao)
South Korea
California (EUA)
Mexico

Shenzhen (China)

Quebec (Canada)

RGGI (USA)
Washington (EUA)

Chongqing (China)

Fujian (China)

Guangdong (China)
Shanghai (China)
Tianjin (China)

Tokyo (Japan)

Beijing (China)

Hubei (China)

No

Yes, only credits generated in the country.

Yes, credits generated in the country or from a
linked jurisdiction (California).

Yes, only credits generated in the jurisdiction

Yes, only credits generated in the country, with at
least 50% within the jurisdiction.

Yes, projects must be located in key counties under
the national or provincial poverty alleviation plan in
the jurisdiction.

No

5%
4% (until 2025) and 6% (from 2026 to 2030)
10%
10%
8%
3.30%

No

8%

5% (non-forestry credits) or 10% (mix of forestry

and non-forestry credits)
10%
1%
10%

No

5%

10%

Source: World Bank (2023¢).
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There are other requirements, but they have not been specified
Not specified

Type of project

For CDM projects, there are limitations on the origin of the company
responsible for the project

Not specified
GHG types and others yet to be specified

Type of project

There are other requirements, but they have not been specified

Types of project
There are other requirements, but they have not been specified

Timing and type of project

Type of project

Types of GHG
Type of project
Timing and type of project

Type of project

Timing depending on each type of project

Timing and type of project
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It can be seen that in thejurisdictions that have restric-
tions on the inclusion of offsets, there are no percen-
tages higher than 10%. Most jurisdictions require that
the credits to be included be generated in the natio-
nal territory or jurisdiction, and there are other forms
of restriction, the most common being the accep-
tance of only certain types of specific projects. In the
Tokyo ETS, for example, the use of carbon credits has
been restricted to those of domestic origin that are
traded at high prices. This has shown that strategic
design and integration of offsetting measures may
be necessary to help installations achieve emissions
reductions, bypassing problems faced in other sys-
tems associated with reliance on and extensive use
of offsets (Asian Development Bank, 2016).

Therefore, it is important to understand what types
of credits are included to provide better value for
money while protecting the environmental inte-
grity, which is associated with their ability to repre-
sent real, lasting, incremental, and verifiable emis-
sions reductions (Galdi et a/, 2022). It should be
emphasized that it is the responsibility of jurisdictions
to ensure the environmental integrity of the offsets
included in the ETS, In particular with regard to their
additionality’™ |, baseline value', and risk of non-per-
manence'® (La Hoz Theuer et al., 2023).

In addition, the desire to reduce compliance costs
may increase over time, regardless of considera-

16. The concept of additionality requires that any mitigation measure considered for a market-based mechanism demonstrates that the corresponding emission reductions would not have occurred without the support of such a mechanism. Additionality is key to ensuring that units that do not repre-
sent real emissions reductions do not undermine carbon markets. If these units are used to meet mitigation (offset) obligations, this would result in an overall increase in emissions rather than a reduction. Additionality is therefore a safeguard for environmental integrity (Michaelowa et al., 2019).

17. The baseline is a scenario defined as reasonable and conservative that would exist in the absence of the carbon project. When defining the baseline, the project developer must consider the applicable legislation and the effectiveness of its application (Gold Standard, 2022).

18. The risk of non-permanence is the risk that carbon avoided or removed by a project will not be sustained over the specified time period (BeZero Carbon, 2022).
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tions for international cooperation and of support
in developing countries, which may lead ETS regu-
lators to decide to include offsets in their systems.
Carbon credits from the voluntary market can there-
fore play an important role for the future of ETSs and
global emissions reduction (Galdi et al., 2022).

2.2.2. INTERACTION BETWEEN THE
MARKETS REGULATED BY THE PARIS
AGREEMENT, JURISDICTIONAL MARKETS,
AND THE VOLUNTARY MARKET

Following negotiations at the 26th Conference of the
Parties (COP26) on the relevant adjustments’, the
relationship between the market regulated by the
Paris Agreement and the voluntary markets remains
uncertain, and therefore various supervisory measu-
res are already underway to help reduce this uncer-
tainty and provide greater clarity for users of these
markets. Although the text adopted in Glasgow does
not regulate the voluntary market, it is possible that
the sale of these credits will be influenced by deci-
sions under the Paris Agreement?° (ICROA, 202D).

In this scenario, there is an inevitable tension between
promoting carbon markets to raise funds, regulating
and monitoring these markets to ensure environmen-
tal integrity, and achieving the sustainable develop-
ment goals demanded by investors. There is also a risk
that increasing regulatory and oversight efforts will
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lead to further uncertainty about which regulations
will ultimately be enforced. Furthermore, the credits
offered in the voluntary markets predominantly come
from avoided emissions, particularly from Reduction
of Emissions from Deforestation and Degradation
(REDD+), which do not actually reduce countries’
emissions (Fattouh & Maino, 2022). According to
Climate Focus, approximately, 78% of credits issued
between 2002 and 2022 come from avoided defo-
restation or forest conversion (Climate Focus, 2022).
Therefore, the agenda for integrating markets should
be to promote convergent mechanisms, exploit
cost-effective opportunities, create relevant invest-
ment flows for the transition, and harmonize regula-
tions to ensure the integrity of these markets.

5. Costs and socioeconomic impacts
of mitigation in selected sectors

6. Recommendations

Box 1

REDD+ PROJECT CREDITS

Despite the popularity of REDD+ project credits in the
voluntary market, there is still no clarity about their role
in the carbon markets regulated by Article 6. The pay-
ment-for-results model is covered in Article 5 of the Paris
Agreement, which also covers the REDD+ mechanism.

However, because the definition of ITMOs includes emis-
sion reductions and removals without explicitly inclu-
ding or excluding specific sectors, there is an expecta-
tion that emission reduction activities such as REDD+
can become ITMOs. Based on this, it is expected that
high-quality REDD+ programs at jurisdictional level that
meet all other requirements of Article 6.2 can be used
to achieve NDCs and other international mitigation goals
(Ecosystem marketplace, 2021; UN-Redd Programme,
2022).

However, institutions such as the International Emissions
Trading Association (IETA) and the International Carbon
Reduction and Offsetting Accreditation (ICROA) have
already raised concerns about the overlap between
the concepts of REDD+ under Article 5 of the Paris
Agreement and verified credits. This is because there
are significant differences between verified carbon cre-
dits generated using independent standards recognized
for carbon markets and mitigation outcomes generated
under the Warsaw Framework?. Although the Warsaw
Framework provides the basis for REDD+ programs, it
was not created to act as a standard or mechanism for

19. It consists of a mechanism to avoid double counting of traded credits, whereby the buying country receives a “credit” in its NDC, while the selling country “debits” its NDC with the corresponding sold credits.

20. This is due to the emission reduction accounting requirements to meet NDCs and the need to make appropriate adjustments in international trade.
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carbon credits (IETA, 2023b).

Following a debate between the Parties to the United
Nations Framework Convention on Climate Change
(UNFCCO), there was no consensus that Article 5 outco-
mes were eligible for market-based approaches, so fur-
ther consideration should be given to the review moda-
lities before allowing this. The relevant United Nations
(UN) decision states that moving to a market-based
approach - carbon trading - for the Warsaw Framework
would require additional guidance for governments, par-
ticularly with regard to verification.

In addition, the quality of REDD+ credits in the voluntary
market is often questioned because of evidence that
deforestation would be avoided in the project area even
without them, or that the risk of deforestation is ove-
restimated. A recent article published in The Guardian
newspaper again questioned the quality of REDD+ cre-
dits based on studies that sought to assess the effective-
ness of projects in avoiding deforestation, claiming that
most credits are useless in addressing deforestation (The
Guardian, 2023). However, Verra, the largest certifier in
the voluntary market, claims that the methodology used
in the studies is not suitable for analyzing the effective-
ness of REDD+ projects, since the location of the projects
is not random, a factor that would affect the analyzes
using the synthetic control methods used in the studies
published by The Guardian (Verra, 2023)

21. The Warsaw Framework created at COP 21 established a structure for the implementation of REDD+ activities aimed at environmental integrity and tangible results. A crucial element of the framework is the modalities for measurement, reporting and verification (MRV) of greenhouse gas emissions
and removals, as an essential tool for linking REDD+ activities with results-based financing (Voigt & Ferreira, 2015).
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However, given the uncertainty surrounding the rela-
tionship between the voluntary market and Article 6
carbon credits, it may be necessary to align the volun-
tary market rules with those of Article 6, in particular
with regard to the corresponding adjustments. For
example, the Gold Standard has already announced
that it will allow the issuance and trading of Article
6 approved credits through its registry and that it
will provide tags for approved credits and track whe-
ther the appropriate adjustments have been made.
In 2022, the Gold Standard has also entered into a
partnership with the Swedish Energy Agency, which
will adapt the credit trading verifier’s infrastructure to
facilitate Article 6 credit transactions (Leugers, 2021D).
Since emissions claimed as offset by private compa-
nies are not included in the host country’s NDC, there
would be no need for Verra to make a correspon-
ding adjustment, since the national accounts of the
host country are not affected by voluntary measures.
Therefore, in Verra’s view, the corresponding adjust-
ment should not apply to credits traded solely in the
voluntary market (Verra, 2021). This would not apply
when credits are traded between voluntary and regu-
lated markets.

Under Article 6.2, countries can authorize the use of
mitigation outcomes in three main ways: 1) to com-
ply with NDCs; 2) for international climate change
purposes other than compliance with NDCs, such as
CORSIA; or 3) for “other purposes” - concepts that
are not defined but are assumed to be used by ITMOs
for corporate climate commitments and other volun-
tary commitments (VCM Primer, 2021).

3. Potential impact of the EU CBAM
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These ITMOs, when used by companies in countries
other than the transferring country, either on a volun-
tary basis or in the national regulated market, would
be subject to the appropriate adjustment, although
the timing at which the parties must make the adjust-
ments may differ, giving them more options (UNDP,
2022). This allows the generation of “adjusted” car-
bon credits that can be traded for voluntary off-
sets, thereby avoiding double counting. For this to
happen, the receiving country must authorize the use
of ITMOs, giving countries more control over how miti-
gation results can be used and which can be transfer-
red abroad. This could create incentives for host cou-
ntries to transfer mitigation results from projects to
sectors that are difficult to abate - with higher mar-
ginal abatement cost (MAC) - attracting finance to
these sectors, and use the mitigation results of low
abatement cost projects to meet their own NDCs
(Fattouh & Maino, 2022).

Article 6.4 could also be relevant to the voluntary
market, as credits issued through the mechanism
could be traded and withdrawn by voluntary market
participants such as project developers, interme-
diaries, and companies. Some Emission Reduction
credits under Article 6.4 (A6.4ERs) may be appro-
ved by the host country of carbon projects to be
used for compliance purposes in nationally regu-
lated markets in other countries. Since the use of
these A6.4ERs would reduce the host country’s
emissions, this requires a corresponding adjustment
to the selling country’s GHG emissions inventory at
the time of the initial international transfer and a fur-

5. Costs and socioeconomic impacts
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ther adjustment to the GHG emissions inventory of
the country where the purchasing company is loca-
ted. On the other hand, Article 6.4 credits that are
not approved for international use in other NDCs
were designated as Mitigation Contribution Emission
Reductions (MCERs) at COP 27 and do not require
corresponding adjustments, as the mitigation impact
continues to accumulate in the country, as they alre-
ady contribute to the host country’s NDC. However,
the debate is ongoing and such unapproved MCERs
can only be used for certain purposes, as the list of
use cases agreed in the text of Article 6.4 of COP 27
was deliberately left open (IETA, 2023¢).

As a result, the use of credits for offsetting purpo-
ses could take various paths, mainly depending on
whether the host country of the project accepts
the sale of credits and the appropriate adjustment.
Governments, for their part, will have to decide how
to use the voluntary market and be selective in appro-
ving credits that contribute or do not contribute to
the NDCs. It can be beneficial for the host country
to attract funds from the private sector to collecti-
vely achieve emissions reductions, and it is impor-
tant to identify priority sectors where the volun-
tary market can fund mitigation actions that would
otherwise be more expensive.
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c Interaction flows between trading environments in carbon markets:

» Figure 5 illustrates these flows and the entities involved.

(
Figure 5 - Interaction between carbon market environments
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9 Prices of allowances:

» Although there was a sharp increase in the ces will continue to rise worldwide in the long term
porice level for allowances at the end of 2021, to drive investments towards climate neutrality at the
the increase did not continue at the same required scale and pace.

pace in 2022. However, it is assumed that pri-

22. This figure is an updated version of a similar figure presented in the first edition of this report. The understanding of the interaction flows between trading environments has changed since the development of the documents dealing with the functioning of the mechanisms of Article 6 of the Paris Agreement.
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Border adjustment
mechanisms:

» Notonlythe European Union with CBAM, but

also other countries such as China, the United
States, Canada, and the United Kingdom
are working on introducing carbon taxes on
Imported products (border adjustment) ins-
tead of exemptions for exported products.
Therefore, exporting country governments
need to be vigilant and prepare for possi-
ble taxes that the countries in question may
Impose in their export agenda.

System maturation:

In regulated markets, the number of regula-
ted sectors increases, typically starting with
fuels and industry, and moving to more sec-
tors as the system matures.

In more mature systems, such as the EU ETS,
there is a tendency toward greater restrictions
on the use of offsets. In the short term, the
ETS strategy should be to include offsets to
reduce corporate compliance costs and pro-
mote decarbonization in other sectors and/or
regions. In the long term, as systems mature,
the strategy is to limit the use of offsets with
domestically generated credits - or even not
use carbon credits at all - so that the depen-
dence on offsets does not unduly discourage
climate protection and low-carbon invest-
ments in the regulated sectors.

OPPORTUNITIES FOR
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Regarding the mechanisms under
Article 6

p Decisions under the Paris Agreement are expec-
ted to impact the international trade of carbon
credits. It will be necessary to harmonize the
rules of the markets, in particular regarding the
relevant adjustments.

p Although there is still no specific definition of
the types of projects that will be accepted under
the Paris Agreement mechanisms, since the
definition of ITMOs includes emissions reduc-
tions and removals without explicitly including
or excluding specific sectors, it is expected that
emissions reduction activities, such as REDD+,
could be included in the Article 6.2 mechanism.
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As national climate policies become more ambi-
tious, the question of border adjustment mechanisms
comes into focus. As carbon pricing faces the funda-
mental problem of the “free-rider”, where each coun-
try has an incentive to leave the climate change chal-
lenge to others, these instruments may be one way to
improve carbon pricing internationally. In December
2022, the European Union announced its Carbon
Border Adjustment Mechanism (CBAM), and other
countries such as Canada, the United Kingdom, and
the United States are considering implementing simi-
lar systems (Canada, 2021; US Trade representative,
2021 UK Government, 2023).

A border adjustment mechanism for carbon pricing
consists of a levy on the carbon content of imported
products from which it is expected to provide equiva-
lent treatment to the domestic price of carbon, possi-
bly combined with rebates on the carbon content of
exports?>. However, in the case of the EUCBAM, the
adjustment mechanism is intended to replace free
allocation to exporters (European Comission, 2023)
and introduce market control measures considering
environmental aspects.

The EU CBAM has another purpose. This standard
aims to prevent European companies from relocating
their production to countries where there is no obli-
gation to offset greenhouse gas emissions or even a
loss of competitiveness of European products compa-
red to cheaper imports, as there are no costs to offset
emissions. On the other hand, the EU CBAM brings

23. Remission of export duties is treated as an optional feature - and indeed many proposals do not provide for such a rebate (Keen et al., 2021).

24. From January 2026.

5. Costs and socioeconomic impacts
of mitigation in selected sectors

6. Recommendations

the argument of encouraging the reduction of emis-
sions in exporting countries, although this purpose is
guestioned by these directly impacted countries.

According to Keen, Parry e Roaf (2021), countries
typically introduce these mechanisms for three main
reasons:

* To maintain the competitiveness of domes-
tic industries in the face of domestic carbon pricing
by trying to avoid distortions in the relative prices of
domestic and foreign goods and to avoid discrimina-
tion - which may also contribute to the acceptability
of carbon pricing policies;

 To reduce the risk of carbon leakage, ic, to
partially offset the increase in emissions abroad cau-
sed by national climate change policies, which is a
sign of addressing the effects of climate change not
only at the national level but also beyond borders; ¢

e At the international level, border adjustment
mechanisms can increase the incentives for carbon
pricing, since there is a direct fiscal incentive to the
extent that countries that do not participate in the
mechanism in practice forego the revenue from their
exports that the importing country receives through
the mechanism.

Although they are related, Keen, Parry e Roaf (2021)
emphasize that these goals are different. For example,
it is possible that emissions leakage is significant even
If the impact of carbon pricing on competitiveness is
small,andvice versa. Accordingly, policymakers should
pay attention to three key points depending on the
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desired goal: 1) how to structure this mechanism well,
l.e. define sectoral coverage, how to measure carbon
content of traded goods, how to treat exports etc.;
2) whether the border adjustment mechanism is pre-
ferable to other instruments such as free allocation;
and 3) it is also recommended that the integrity of
the CBAM and the ETS be maintained through equi-
valent constraints, such as requiring measurement
of indirect emissions, ensuring equal treatment, and
avoiding flexibility. This approach would ensure com-
pliance with General Agreement on Tariffs and Trade
(GATT) Article 3 and promote a level playing field and
nondiscrimination in international trade. In making
these decisions, policymakers must also consider the
preservation of domestic incentives for GHG mitiga-
tion, the revenue implications of the pricing instru-
ment, and the administrative and compliance costs of
the system.

Under the EU CBAM, which is in force in the transition
period from October 2023, in the final phase of the
mechanism?4, EU importers of goods covered by the
CBAM will have to purchase CBAM certificates, the
price of which is based on the average weekly auc-
tion price for EU ETS allowances, expressed in €/ton
of CO, emitted.

If importers are able to demonstrate not only payment
of a carbon price in the production of imported goods,
but also prove the carbon footprint of their products
to avoid taxation based on the EU averages, the cor-
responding amount could be deducted from the total
amount payable (European Comission, 2023).
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3.1. AN OVERVIEW OF THE
POSSIBLE IMPACTS OF A CBAM

The CBAM has established itself as a tool to reduce
the risk of carbon leakage and create a level playing
field for industry in decarbonizing the economy.
However, questions still remain about the potential
impact of the CBAM on exports and the competitive-
ness of developing countries, established methodo-
logies, and the creation of trade distortions through
the introduction of the mechanism, bringing up dis-
cussions about the need to support low and middle-
-income countries. There is a consensus that these
countries need support to introduce green technolo-
gies into their production processes and thus reduce
associated CO, emissions.

Therefore, the impact of the CBAM can be assessed
from two main perspectives. The first concerns the
effectiveness of the mechanisms in reducing emis-
sions and carbon leakage. The other concerns the
potential macroeconomic impact of carbon pricing
on imports from countries that adopt the mecha-
nism?>. The macroeconomic impact approach requi-
res identifying the impact of these instruments on
welfare and employment (UNCTAD, 2021).

When analyzing these two perspectives, considering
carbon pricing with and without the simultaneous

on selected Brazilian products

4. Brazil’s policy and regulatory
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implementation of a CBAM, it is important to note
that most studies, including those of UNCTAD (2021),
reach consistent conclusions: carbon pricing leads
to carbon leakage, while the introduction of a CBAM
mechanism leads to a significant reduction in this
leakage®. Pricing encourages CO, emission reduc-
tions while mitigating carbon leakage through the
CBAM and changing trading patterns in favor of cou-
ntries where production is relatively more efficient in
terms of GHG emissions?’.

3.1.1. REDUCING EMISSIONS AND CARBON
LEAKAGE

Various studies?® have examined the efficiency of
CBAM in minimizing carbon leakage and reducing
CO, emissions. Bohringer, Carbone e Rutherford
(2014) estimate that the reduction in carbon leakage
is between 2% and 12%. However, the experience with
a CBAM in the electricity sector in California, a juris-
diction with an ETS, has proven less effective in redu-
cing carbon leakage due to the limited scope of the
policy and the Pauer (2018) so-called “resource shuf-
fling”. This happens when electricity importers replace
carbon-intensive sources with low-carbon ones while
the replaced facility continues to produce carbon-
-intensive electricity, which is ultimately consumed
by other users in jurisdictions with more permissive
regulations, reducing global CO, reduction efforts.

5. Costs and socioeconomic impacts
of mitigation in selected sectors

6. Recommendations

In the specific case of the European scenario with the
introduction of the carbon pricing, the magnitude
of emission reductions is considered significant by
UNCTAD, and without the synchronized implementa-
tion of a CBAM, the EU would suffer a significant car-
bon leakage. And in a scenario with a US$ 44/tCO2
tax on imports of electricity and energy-intensive
industrial products?®, leakage is reduced by more than
fifty percent (from 13.3% to 5.2%), suggesting that
the CBAM can be an effective tool (UNCTAD, 2021)%°.
The actual impact of the EU CBAM will need to be
assessed and monitored over time to allow a proper
evaluation of its evolution.

Markkanen et al., (2021) reached similar conclusions,
emphasizing that the reduction in carbon leakage
would be partially offset by a slight increase in EU
emissions, but overall global emissions would fall. If
other countries took more ambitious climate policy
measures in response to the EU proposal, an even
greater reduction in global emissions would be pos-
sible. This underlines the importance of international
coordination and cooperation in combating climate
change to maximize the impact of the actions taken
by the EU.

3.1.2. MACROECONOMIC IMPACTS

The macroeconomic impacts of a CBAM depend on
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how the instrument is designed and how it is analy-
zed. Modeling studies suggest that the EU CBAM
could lead to a slight increase in EU Gross Domestic
Product (GDP), 0.2% by 2030 and 0.4% by 2050, and
create an additional 600,000 jobs (Markkanen et al.,
2021). Other studies suggest that tariffs could create
negative distributional effects for countries affected
by the measure and may increase inequality among
nations (Bdhringer et al.,, 2014).

Estimates also suggest that if the EU CBAM were
applied to all goods covered by the ETS, there could
be additional costs for exports from developing
countries (Lowe, 2021). The Boston Consulting Group
calculated that the steel sector, for example, could
be hit hardest in China and Russia due to the high
carbon intensity of the production process, while
Turkey and India could become more attractive due
to cleaner processes (Aylor et al., 2020).

As for the Brazilian context, 10.4% of Brazilian exports
are destined for the EU and are now subject to the
CBAM. As a result, Oliveira and Santos (2022) esti-
mate that in a scenario where the sector reduces its
emissions by 45%, the impact on the added value of
steel exports to the EU would be at least 15%, consi-
dering that the entire amount corresponding to the
CBAM fees would be absorbed by the sector. If no
measures are taken to reduce emissions, the impact
on the added value of the sector’s imports could reach

25. For example, in the case of the EU, India, Brazil and South Africa would be the most affected developing countries, while Mozambigue would be the most affected least developed country, considering the volume of imports from the sectors covered by the EU CBAM (UNCTAD, 2021).
26. There is no clear evidence of a significant carbon leakage in the EU ETS (Verde, 2020). However, the lack of evidence can be attributed to the fact that the analyses focus on the early stages of the EU ETS and require follow-up as the systems mature.
27. For example, a domestic carbon price of $ 88 would result in carbon leakage of 15.1%. The introduction of the CBAM would reduce carbon leakage to about 6.9% UNCTAD (2021), p. 18. Accessed on July 31, 2023.

28. Namely, Bao et al. (2012), Monjon e Quirion (2011), Weisbach et a/l. (2013).

29. Cement, glass, steel, aluminum, paper and pulp, petroleum and coal derivatives, chemicals, and fertilizers.
30. The analyzes presented by UNCTAD (2021) were carried out before the launch of the EU’s plan for the CBAM and therefore do not reflect the detailed specifications of what is currently being implemented.
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28.5%. The latter is a low-probability scenario, largely
due to the commitments already made by several
steel companies to reduce emissions.

The analysis of UNCTAD (2021) highlights the poten-
tial impact of the EU CBAM, particularly in developing
countries. The average decline in exports of these
countries in carbon-intensive sectors is only 1.4% with
a tax of US$ 44/tCO, and just under 2.4% with a tax
of US$ 88/tCO.. In both scenarios, developed cou-
ntries do not suffer declines in exports, suggesting
that the CBAM may widen the gap between develo-
ped and developing countries.

This gap stands out when analyzing the impact of
this mechanism on income. With a carbon tax of
US$ 44/tCO,, the income of developed countries
increases by $ 2.5 billion, as these countries tend to
have less carbon-intensive production. On the other
hand, theincome of developing countries decreases by
US$ 5.9 billion®, since a large proportion of these
countries are fossil fuel exporters. In Brazil, the loss of
income could reach US$ 444.3 million, with exports
of energy-intensive products falling by 1.49% compa-
red to a scenario without the CBAM (UNCTAD, 2021).
For Xiaobei, Fan e Jun (2022), the introduction of a
CBAM also represents net losses for developing cou-
ntries, particularly for those dependent on carbon-in-
tensive exports.

on selected Brazilian products
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The impact on employment and wages is negligi-
ble iIn most economies, remaining well below 0.1%.
The CBAM may increase unemployment in countries
whose exports to the EU consist predominantly of
products covered by the mechanism?*?. On the other
hand, unemployment is falling in countries that pro-
duce energy-intensive products with relatively low
CO, emissions (UNCTAD, 2021).

In this context, the role of multilateral institutions in
supporting risk analysis and mitigation and impro-
ving trade policy responses is relevant. Xiaobel, Fan
e Jun (2022) discuss the possibility of establishing
an Equitable Decarbonization Fund using CBAM'’s
resources. This could mitigate the risks and impacts
caused by the mechanism if the resources are used to
promote green investments and provide financial and
technological support for mitigation and adaptation
in low- and middle-income countries.

In this way, the tax revenues raised by the CBAM,
which come mainly from developing countries, would
largely flow back to these countries and could be used
to stimulate and make their economies greener, thus
largely offsetting the negative effects of implemen-
ting the mechanism or even achieving a net positive
effect (Xiaobei et al.,, 2022). Furthermore, recycling
revenue to support climate action in less developed
countries can increase the political acceptance of the
EU CBAM outside the bloc and also reduce the risk

5. Costs and socioeconomic impacts
of mitigation in selected sectors

6. Recommendations

of trade distortions and retaliation (Markkanen et al,
202D).

Overall, while the data suggests that the macroeco-
nomic impact of a CBAM is likely to be smaller, the
potential environmental benefits from reducing CO,
emissions - both within and outside the country of
origin - can be significant. Therefore, in addition to
the United Kingdom, which recently launched a public
consultation on implementing a similar legislation, it is
likely that other countries with ambitious climate tar-
gets will follow the EU CBAM'’s lead, such as the afo-
rementioned Canada, China, and the United States*®.

It is important to emphasize that the actual impact of
a CBAM depends mainly on the level of carbon emis-
sions included in trading partners’ exports, as well as
carbon prices already paid in source countries, if any.
It is therefore important to implement the mecha-
nism carefully, considering the different economic
and industrial contexts of the countries involved, and
to look for solutions that support the transition to cle-
aner technologies in developing countries.

From the perspective of domestic industry compe-
titiveness, global carbon pricing in conjunction with
border adjustment mechanisms can be viewed in two
ways: while the absence of a domestic carbon price
may benefit companies in the short term, it may also
weaken their competitive position in the medium to
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long term, as they are less able to compete in a market
environment where carbon emissions are limited
(World Bank, 2015). In this way, less carbon-intensive
countries such as Brazil can benefit from production
costs associated with GHG emissions in manufactu-
ring activities that are relatively low compared to their
global peers and can even attract foreign companies.

It should be noted that these effects must be consi-
dered along with several other factors. Overall, the
cost of carbon emissions will be a factor in many pro-
duction and investment decisions, including those
IN emission-intensive sectors. In general, the impact
of carbon policies on competitiveness is often less
than other more influential factors, such as changes
INn input costs, overall gquality of institutions, levels of
education, financial and labor market efficiency, and
the quality of the business environment (World Bank,
2015). Figure 6 shows the potential impacts of the
CBAM on economies involved in the transactions.

31. Regions that will suffer loss of income due to the introduction of the CBAM include Oceania (with Australia dominating this region), India, Serbia and Bosnia and Herzegovina, the Russian Federation, Ukraine, Saudi Arabia, South Africa, and other Middle Eastern countries, as well to a lesser extent

Brazil, Canada, China, and Turkey (UNCTAD, 2021).

32. Such as Kazakhstan, Serbia and Bosnia and Herzegovina, Saudi Arabia, and Ukraine, as well as the countries of the North Africa and Central Asia regional groups.

33. Available at: https://www.gov.uk/government/consultations/addressing-carbon-leakage-risk-to-support-decarbonisation. Retrieved on July 31, 2023.
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Figure 6 - Potential impacts of the CBAM on economies involved in the transactions
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3.2. ANALYSIS OF THE
POTENTIAL IMPACT OF THE EU
CBAM ON SELECTED BRAZILIAN
PRODUCTS

This section assesses the potential impact of border
adjustment taxes, based on the case of the European
Union CBAM, on the products of the sectors likely
to be covered by a regulated market in Brazil. This
assessment was made based on the carbon footprint
of these products. Currently, the methodology requi-
res the measurement of direct and indirect emissions
from the production process for most of the covered
sectors, calculated in accordance with Annex IV of
the CBAM Regulation (European Comission, 2023).
However, the calculation methodology is not yet fully
defined and it is planned to consider the inclusion of
a product life cycle assessment (LCA) requirement
in a future regulatory review. Based on this premise,
the methodology used in this chapter evaluates the
carbon footprint of the most common products cur-
rently exported to the EU.

3.2.1. PRODUCTS

The selection of products was done in three steps.
First, Brazilian industrial sectors potentially involved
in the carbon market were identified, in accordance
with the recommendations of the PMR Brasil project
and current draft legislation, in addition to the fact
that these are generally the first sectors to be regu-
lated in the initial phases of already implemented pri-
cing systems, namely: fuels and industry (chemicals,
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paper and pulp, steel, aluminum, cement, lime, glass,
food and beverages, textiles, mining, and ceramics).
Next, the sectors currently covered by the CBAM
were analyzed®** | as well as those included in the
European Union list of sectors and subsectors consi-
dered at risk of carbon leakage (European Comission,
2019). Finally, the sectors’ exposure to international
trade was examined, i.e., which sectors account for
the largest share of Brazilian exports to the EU and
which fall into the steps described above. In this step,
the following sectors were identified: manufacture of
basic iron and steel, manufacture of vegetable and
animal oils and fats, and extraction of crude oill.

The export values of products from these sectors
were obtained from the Comex Stat platform of the
Brazilian Ministry of Development, Industry, Trade and
Services (MDIC). The products were selected based
on the consistency of the codes®® used in the diffe-
rent databases. The goal was to achieve the highest
possible level of detail of the product representing
each subsector. This process of breaking down the
products that make up the sectors was necessary
because it was important for selecting a single pro-
duct that represented the entire sector and also for
assessing the carbon footprint (CF).

In addition, the selected product needed to be avai-
lable in the Ecoinvent database, which was used to
assess the emissions associated with its production
(Ecoinvent, 2023). With granularity as a criterion,

on selected Brazilian products
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Ecoinvent is the largest and best-known database
where life cycle assessments (LCA) for various pro-
ducts can be accessed and which also offers support
for sustainability assessments (ECOINVENT, 2023).

Thefollowingframesdescribeeachselectedsectorand
the products (most frequently exported from Brazil
to the EU) in the Standard Industrial Classification of
All Economic Activities (ISIC) and in the Harmonized
System (in Portuguese, Sistema Harmonizado - SH),
as well as the dollar value of exports of the main pro-
ducts in each selected sector in 2022.
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of mitigation in selected sectors

Frame 2- Export data, from Brazil to EU, for the main products of the Iron and Steel industry sector
(manufacture of basic iron and steel)

ISIC Class ISIC Class SH4 Description 2022 - FOB Value
Code Description P (Million US$)
lron or non-alloy steel; semi-
7207 finished products thereof 208916
7202 lron-alloys 4,081.94
Manufacture of Pig iron and spiegeleisen
2410 basic iron and 7201 iNn pigs, blocks or other 2,384.46
steel primary forms
lron or non-alloy steel; flat-
-rolled products of a width of
/208 600mm or more, hot-rolled, 1.253.68
not clad, plated or coated

Source: MDIC (2023).

Frame 3 - Export data, from Brazil to EU, for the main products of the foods and beverages industry
(Manufacture of vegetable and animal oils and fats)

(] [of of F-Y
Code

ISIC Class Des-
cription

2022 - FOB Value

SH4 Code (Million US$)

SH4 Description

Qil-cake and other solid
residues; from the extraction
of soya-bean oil

2304 10,335.94

Soya-bean oil and its
fractions; whether or not
refined, but not chemically
modified

1507 3,930.09

Manufacture of

vegetable and

animal oils and
fats

1040 . .
Ground nut oil and its

fractions; whether or not
refined, but not chemically
modified

1508 275.01

Fats of bovine animals,
sheep or goats, other than
those of heading 1503

1502 136.32

Source: MDIC (2023).

34, In its transition period, the mechanism will cover imports from the following sectors: iron and steel; cement; aluminum; fertilizers; hydrogen; and electricity.
35. The ISIC correspondence, which is the reference economic activity classification used to classify productive economic activities and a correspondence was made with the classifications of the National System of Accounts (in Portuguese, Sistema de Controle de Numeracdes - SCN), with the codes
in the SH, which is the international classification of goods, so that it was possible to obtain a more broken-down classification.
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Frame 4 - Export data, from Brazil to EU, for the product that makes up the Fuel sector

(Extraction of crude oil)

(] [ ol of F-Y3
Code

ISIC Class Des-

. .- SH4 Code
cription

2022 - FOB Value
(Million US$)

SH4 Description

Extraction of

Petroleum oils and oils

0610 . 2709 obtained from bituminous 42 553.77
crude oil .
minerals; crude
Source: MDIC (2023).

After selecting the products according to their busi-
ness activity, the availability of information in the
Ecoinvent database was checked. Frame 5 lists the
representative product of each selected subsector as
well as the main inputs used in the respective pro-

duction processes. The assessment of these inputs
sought to ensure that the data selected by Ecoinvent
best represents each of the sectors examined.”

Frame 5 - Selected products from each subsector and their main inputs

Sectors (ISIC Class)

Main inputs

Manufacture of basic
iron and steel

Steel production, converter, low
alloy * Carbon dioxide, fossil

* Pig iron
* [ron-nickel

Manufacture of vegetable and
animal oils and fats

Soybean meal and crude oil
production

* Soybean

Extraction of crude oil

Oil and gas production

* Natural gas
* Heavy fuel oil

Source: Ecoinvent (2023).
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3.2.2. CARBON FOOTPRINT

This section provides information on the direct and
indirect CO_e emissions associated with a product/
process, i.e., emissions that occur at all stages, from
the supply chain - such as the energy used to trans-
port and produce raw materials - to direct emissions
from production (cradle-to-gate analysis), such as the
combustion of fossil fuels in vehicles and appliances.
This measurement, determined by LCA, is called a
Carbon Footprint (“CF”) and is based on the metho-
dology that GHG Protocol (2011) follows the guide-
lines of ISO 14067 (FOOTPRINT) and ISO 14040/44
(LCA) (Shabir et al., 2023).

The CF was quantified for the three products selec-
ted in the previous section, considering their produc-
tion in Brazil, Europe and on average in the rest of
the world, as well as the production data available
INn the literature. This quantification was carried out
to assess the “climatic competitiveness” of domes-
tic and foreign products by comparing the footprints
of these products manufactured in different locations
and assessing the result of emissions per kilo of pro-
duct. Through this assessment it is possible to gain
an understanding of the impact that domestic pro-
ducts could have in a scenario where the EU CBAM
Is in force. This is followed by an analysis of Brazil's
main competitors in the EU for the selected products
and the implications of this analysis for the discussion
on border adjustment taxes.

36. In this calculation, besides the emissions from the manufacturing and assembly process of the product, the emissions generated during the extraction of each raw material used are also considered.
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ASSUMPTIONS

For the assessment of specific embedded emissions,
the EU CBAM divides products into two groups: sim-
ple and composite products. Simple products are
those that are produced from a single raw mate-
rial and fuels with zero implicit carbon emissions
(European Comission, 2023). Composite products are
those whose production involves the combination of
several different raw materials and require complex
transformation processes. In this case, the calculation
of embedded emissions considers a larger number of
variables®®

The software used for the calculation was openLCA®
with the Ecoinvent v3.9.1 database (Ecoinvent, 2023)
and the Intergovernmental Panel on Climate Change
(IPCC) 2021 impact calculation method for conver-
ting greenhouse gas emissions to CO.e, evaluating
the production of 1ton of each product. Based on the
original data sets (see Annex A), adjustments were
made to the database to calculate the CF of these
products. This included adjusting emissions factors
for the rest of the world to more accurately reflect
Brazilian reality. The electricity consumption of Brazil’s
National Interconnected System (in Portuguese,
Sistema Interligado Nacional - SIN) was considered,
due to the contribution of the individual energy sour-
ces from the National Energy Balance (in Portuguese,
Balanco Energético Nacional - BEN) 2022 (EPE, 2022),
while for fuel consumption in the upstream produc-
tion chain the factors were adjusted according to the
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national data sets. In the absence of such data, data
sets for the Latin American region were used. This
was possible because the CBAM offers the possibility
of making these types of changes to the emissions
calculations to demonstrate that the production faci-
lities and/or processes in a given geographical area
are less emissions intensive than the reference and/
or European values. It is important to highlight that
for this type of change it is necessary that the data
are reliable and that alternative adjustments speci-
fic to the region follow the guidelines established in
the regulations, as per item 7 of Annex IV (European
Comission, 2023).

RESULTS

The results obtained for the CO_e emissions included
in the selected products are presented in Table 1. It
can be seen that the selected national products are
less carbon intensive than the “rest of the world” pro-
file, but not compared to the EU. In the case of steel
production in Brazil, the adjustment of the data star-
ted from the production process with the profile of
the rest of the world (same input and output flows
and in the same quantity), changing only the elec-
trical mix and the fuel production profile of both the
main product production process and the production
of the most representative inputs (those that repre-
sent more than 80% of the total emissions). For steel
production, in addition to direct production, which
accounts for 3% of total emissions, pig iron and iron-
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-nickel were included in the adjustment, accounting
for 67% and 18% of total emissions, respectively.

Despite these adjustments, emissions from the com-
bustion of fossil fuels in steel production are signifi-
cant, and regionalization shows practically no signifi-
cant changes since emissions from combustion have
not changed. Therefore, in general, it can be said that
products with higher energy consumption in the pro-
duction process should have higher emission levels
and, consequently, a larger carbon footprint than pro-
ducts manufactured in the EU, which generally have
more technological processes with lower consump-
tion. This results in higher taxes being levied on these
products. The same applies to the production of oil
and gas, where fuel consumption plays a larger role in
the footprint than electricity consumption. It should
be added that for this last case, the data originally
used already applied to Brazil, without the need for
additional adjustments.

On the other hand, the soybean process is one and a
half times less carbon intensive than its international
competitors. This is probably due to the fact that the
production processes used in Brazil produce fewer
emissions than those used in the rest of the world,
including the European Union. This should include the
adoption of modern conservation agriculture techni-
gues such as direct farming, crop rotation, and the use
of crop-livestock-forest integration (in Portuguese,
integracdo lavoura-pecuaria-floresta - ILPF) techni-

5. Costs and socioeconomic impacts
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qgues, which have helped reduce emissions from land
use change (Estevametal., 2022: Garofaloetal,2022).
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Table 1 presents the calculation of the carbon
footprint in the production of 1 ton of selected pro-
ducts for Brazil, Europe and the rest of the world.

Table 1 - Calculation of carbon footprint in the production of 1 ton of selected products for Brazil,

Europe and the rest of the world

Sectors Brazil EU World
(ISIC Class) Product (tCO.e) (tCOe) (tCO,e)
Manufacture of basic iron Steel production, converter, 514 508 518
and steel low alloy?®’
Manufac;ture of vegetable Soybean meal ahd crude oil 204 60 Y
and animal oils and fats production
Extraction of crude oil Oil and gas production®® 0.34 0.18* 0.39**

FSource: Own elaboration based on data from Ecoinvent (2023).

* Emission calculated considering the average oil production in the Netherlands, Germany, Norway, and Romania.

** Emission calculated considering the average oil production in Russia and Saudi Arabia.

Finally, according to the EU CBAM proposal, tari-
ffs will be levied based on the difference in emis-
sions between imported and European products.
Countries exporting to the EU will have to declare
the carbon emissions embedded into their products.
A benchmark will be set for the emissions allowed
In products similar to those produced in the EU and
an adjustment fee will be applied based on the ave-
rage weekly price of EU ETS allowances, expressed in
€/tons of CO, emitted. As described in Regulation
(EU) 2023/956 of the European Parliament (European

Parliament & Council of the European Union, 2023),
importers must collect a levy as part of the import
process to offset the additional emissions and level
the playing field for European companies.

In this way, the presence of less emission-intensive
products compared to international competitors
represents a new element of competitive advantage,
since the EU is not self-sufficient in a number of pro-
ducts such as those analyzed in this study.

37. The purpose of the adjustment process is not to change the categories of inputs included in the original data set, but rather to put the relevant input into a regional context. Therefore, the use of Natural Gas rather than charcoal was considered. However, this inclusion was regionalized according to

the production profile of Natural Gas in Brazil.

38. This data set represents the life cycle inventory of offshore oil and gas extraction using conventional extraction methods. These figures correspond to the national production average over a time. Therefore, there may be discrepancies regarding the latest information released. Petrobras, for example,

reports a footprint of 15.8 kg CO e per barrel of oil equivalent, but details of this data are not disclosed.
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3.2.3. ANALYSIS OF THE IMPACT OF
BORDER ADJUSTMENT TAXES ON
BRAZILIAN PRODUCTS

The EU CBAM consists of a tariff on imported pro-
ducts based on their embedded emissions. According
to the European Union’s argument, the adoption of
the CBAM originates in the search for ambitious mea-
sures to face the climate challenge in its borders.. To
understand the potential impact on Brazilian exports
and the impact on the competitiveness of domestic
products, it is necessary to understand emissions and
the possible inclusion of carbon prices in products
from countries that compete directly with Brazil in
the European market. This is because, to avoid double
pricing, agents who import products that are already
subject to a carbon pricing system at their point of
origin can have the corresponding payment deduc-
ted from the tax payable in the CBAM.

on selected Brazilian products
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It is clear that there is a fundamental loss of com-
petitiveness for products with the same embed-
ded emissions, as Brazilian products exported to the
European Union may become more expensive than
products from countries that have already integrated
a carbon price into their products, because they are
already subject to a pricing system at the place of ori-
gin and these costs are therefore already included in
the value of their exports before they are submitted to
the CBAM, and no new “costs” arise that correspond
to the value of the tax payable to the CBAM. This is
because although the importer is responsible for the
payment, the exporter may be forced to reduce its
price by the same amount as the CBAM tax to remain
competitive. Frame 6 shows the countries that export
the most of the selected products to the world and
the countries that export the most to the EU.

Frame 6 - List of the main exporting countries for the selected products in 2022

Main countries

Main countries exporting

Subsector exporting to the EU worldwide
. * Brazil * Indonesia
Marjufacture of basic 7202 * South Africa  South Africa
iron and steel . .
* Russia * Brazil
Manufacture of vegetable and » Brazil . ) Arggntma
animal oils and fate 2304 * Argentina * Brazil
 Netherlands e United States
* Saudi Arabia * Saudi Arabia
Extraction of crude oil 2709 * Russia * Russia
* United States « Canada

Source: Eurostat (2023) e OEC (2023).
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Frame 7, in turn, presents overviews of the pricing sys-
tems of the countries that export the products inclu-
ded in the CF assessment. It is important to highlight
that the adoption of pricing systems in other regions
creates economic pressure for Brazil to also adopt
emission reduction measures. This should be a point
of attention for the Brazilian industrial sector, which
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must adapt to these changes. It should be noted that
since its introduction, the EU CBAM has not only pre-
vented carbon leakage and protected local industry,
but has also had the expectation of encouraging cou-
ntries outside the EU to adopt decarbonization solu-
tions, including carbon pricing.

Frame 7 - Pricing Systems in the countries of origin of imports

Are there pricing

Countries systems?

(Carbon tax or ETS)?

Details

* The carbon tax applies to all types of fossil fuels burned by large companies in the

South Africa ves industrial, energy, and transport sectors.

Saudi Arabia No --
* The carbon tax applies to CO, emissions from all sectors with some exceptions, e.g.,, for the
export of the covered fuels, the biofuel content of liquid fuels, and the use of fossil fuels as

Argentina Yes raw materials in chemical processes.
* The tax applies to most liquid fuels (except fossil gas) and some solid products (coal and
petroleum coke).
Canada Ves  The tax applies to 21 types of fuels and fuel residues burned to produce heat or

energy in these jurisdictions.

United States

Yes, for some states

» California - cap-and-trade system for greenhouse gas emissions from industry, energy,
transportation, buildings, and industrial processes.

* Massachusetts - ETS applied to CO, emissions from the energy sector.

* RGGI - cap-and-trade program to limit carbon dioxide from the energy sector. It covers
12 states.

« The “Minimum price of carbon for electricity” applies to the direct CO, emissions of
all generation sources (including cogeneration in industrial plants) covered by the EU

Netherlands Yes ETS.
* The “Minimum price of carbon for industry” applies to the direct CO, emissions of
all industrial plants that are also covered by the EU ETS, as well as waste incineration.
. * Indonesia has a mandatory domestic ETS for the energy sector as one of the
Indonesia Yes . . . .
policy mechanisms to achieve its NDC targets.
Russia No --

Source: Adapted from World Bank (2023d).
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On the other hand, one of the advantages of pro-
ducts manufactured in Brazil over their internatio-
nal competitors is the cleaner electricity mix. While
many countries are still heavily dependent on fossil
fuels, Brazil is characterized by an electricity mix with
a high share of renewable energies. According to the
National Energy Balance (2022), hydroelectric power
plants account for 56.8% of domestic electricity
supply, while wind power accounts for 10.6%, solar
power for 2.4%, and biomass for 82%. The non-re-
newable share consists of coal and derivatives (3.9%),
natural gas (12.8%), petroleum derivatives (3.0%), and
nuclear energy (2.2%)(EPE, 2022).

According to Neto (2021), the average GHG emis-
sions per unit of energy in Brazil are 141,305 tons of
CO_e per TWh (terawatt hour), while the world ave-
rage is 230,69/. In addition, CO, emissions per MWh
produced in Brazil in 2022 were about 75% lower than
those of the European countries of the Organization
for Economic Cooperation and Development (OECD)
(EPE, 2023).

However, it is important to highlight that this com-
petitive advantage should not be seen as a reason
for Brazil not to pursue other initiatives related to
climate issues. On the contrary, it is an opportunity
for the country to position itself as a leading produ-
cer of low carbon intensity products and to further
improve its attractive practices. Moreover, the afore-
mentioned advantage is even more evident in pro-
cesses with high energy consumption. However, as
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previously noted, emissions from industrial proces-
ses themselves®® can be preponderant in the CF
Therefore, it is equally important to look for initiati-
ves that considering less carbon-intensive proces-
ses, such as the introduction of Industry 4.0 techno-
logies that can improve the management of industrial
processes to minimize their emissions.

Finally, the introduction of the CBAM could stimulate
greater international dialogue on measures to com-
bat climate change with the European Union and
other countries. The impact could vary depending
on what measures Brazil takes to reduce its emis-
sions and how the CBAM is implemented by the EU.
Nevertheless, Brazil can see the situation as an oppor-
tunity to improve its competitiveness and promote
more sustainable practices in its economy, thus stren-
gthening its position in global discussions on climate
change.

39. Emissions from the process stages include heavy oil burned in a refinery furnace and natural gas burned in a gas turbine.
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3.3. KEY MESSAGES

0 The purpose of the CBAM:

» The CBAM is a mechanism to address the

loss of competitiveness and the increasing
carbon leakage as a result of carbon pricing
schemes.

However, caution is needed in assessing the
configuration of this mechanism and its abi-
lity to impact key trading partners involved.

Key implications and
considerations:

» Despite the lack of practical experience and

recent implementation of the EU CBAM,
there is consensus that its impact depends
on the carbon emissions of trading partners’
exports and the carbon prices paid in their
countries of origin.

The risks of macroeconomic and distributio-
nal losses, particularly for developing cou-
ntries, can be mitigated if CBAM revenues
are used for green investments and finan-
cial and technological support for mitigation
and adaptation. However, without such mea-
sures, it is possible that economic inequality
between countries will increase.

4. Brazil’s policy and regulatory
updates on carbon markets

e Brazil’s competitive advantage:

» If the EU CBAM regulations include life cycle

analysis, it will be possible to consider car-
bon removal through processes involving
forestry inputs or raw materials, which would
be a positive point for industries that use this
type of process, especially when international
competitors do not use them, as is the case
with charcoal in the steel industry, where fos-
sil fuels are more commonly used.

Looking at the profile of the products analy-
zed in this chapter, Brazil has less carbon-in-
tensive processes compared to its internatio-
nal competitors that also export to the EU,
which means a competitive advantage in the
short term.

Compared to local production, although
Brazil has a cleaner electrical mix, some pro-
ducts proved to be more carbon intensive
than those in the EU, since emissions from
the industrial process itself predominate in
the carbon foot.

In assessing the impact of the EU CBAM, it
should be noted that while some products
of European origin may have lower embed-
ded emissions, the EU is not self-sufficient in
the production of all products, which opens
space for the entry and continued import
of Brazilian products. This condition must

40. See Section 4.1, where we explain the costs and opportunities for reducing emissions in more detail.
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be studied as part of a strategy to streng-
then Brazil’'s position in the European market,
including with the EU CBAM.

Compared to other developing countries,
Brazil has a competitive advantage because
it has a renewable energy mix and the poten-
tial to reduce emissions with financially viable
and innovative technologies such as Carbon
Capture, Utilization and Storage (CCUS) and
green hydrogen4°.

The importance of introducing a
regulated carbon market:

» The EU CBAM imposes a pro-rata tax on pro-

ducts imported from countries that already
have an emissions pricing system.

To create sectoral reduction targets and
Improve emissions accounting, Brazil must
advance the creation of a regulated carbon
market (ETS) to exempt products and sec-
tors from the EU CBAM.

In this context, a Measurement, Reporting
and Verification (MRV) system would also
help reduce uncertainties associated with
measuring emissions throughout the pro-
duction chain.
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e Relevance of the MRV system:

» Astandardized MRV system can enable natio-

nal industry to adequately report the carbon
content of its exports.

MRV system compatibility is also critical for
connecting markets in different jurisdictions.

Interoperability between markets is a com-
mon proposal in bills being considered In
Congress and requires that the Brazilian
market be comparable to other markets.

Importance of Brazil’s continued
evolution toward decarbonizing its
economy:

» As climate policy ambitions increase globally,

CBAMSs have the potential to be widely adop-
ted in countries’ climate strategies.

Climate policy must focus on the main goal of
a real and efficient reduction in global carbon
emissions, while ensuring economic sustaina-
bility and equity between nations.

Brazil has competitive advantages that make
the country a key player in global efforts to
combat climate change. If the country takes a
proactive stance to accelerate the decarboni-
zation of its production processes, it can take
advantage of the identified opportunities to
remain competitive with the major players.
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41. Pursuant to Law 12,187 of December 29, 2009 ((Brazil, 2009).
42. This principle states that the public administration can restrict a right only if it is supported by a law that grants the authority this power. The principle of legality is set in Article 5, Il of the Constitution, according to which no one is obliged to do or refrain from doing anything except by law (Di Pie-

tro, 2017).
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In Brazil, several Bills are being processed in the
ChamberofDeputiesandtheFederal Senate, whichare
usually merged or processed together. Nevertheless,
there is no forecast for the passage of a law regula-
ting the regulated carbon market. The creation of the
Brazilian Emissions Reduction Market (MBRE) was
originally formalized in 2009 by the National Policy
on Climate Change (PNMC), which aimed, among
other things, to create a market that would operate on
commodity and futures exchanges, stock exchanges,
and organized over-the-counter companies autho-
rized by the Securities and Exchange Commission
(SEC), where securities representing “certified avoi-
ded greenhouse gas emissions” would be traded* .

However, according to the legal analysis conducted
by the PMR Brasil Project (World Bank, 2020a), the
definition of these securities representing avoided
emissions could differ from the concept of emissions
allowances in a regulated market. Allowances are
not synonymous with avoided emissions from a pro-
ject with additionality, as is the case in the voluntary
market, but with emission rights that correspond to
the legal obligations of operators to bring their emis-
sions into compliance.

Since it creates obligations for the regulated compa-
nies, which must bring their emissions into line with
the emission rights and are obliged to purchase these
rights if they exceed the set limit, the establishment of
a regulated market in Brazil must be established by
law as it constitutes a restriction on the free economy
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according to Article 1770 of the Federal Constitution.
In addition, the introduction of an Emissions Trading
System may require the establishment of an imple-
menting or regulatory body and institutional arrange-
ments which, due to the principle of legality*? gover-
Nning public administration, can only be established
by law.

It is also necessary to create a regime that ensures
the certainty of emission allowance transactions and
creates trust in contracts, which can be an opportu-
nity to ensure autonomy, transparency, and credibility
In the administration of price incentives. In this sense,
according to the PMR analysis, a regulatory structure
for carbon market creation must include the following
(World Bank & Vivid Economics, 2018):

1, the general principles and guidelines to guide
the allocation of carbon allowances - such as regula-
ted sectors, limits, scopes etc. - with price control cri-
teria and measures to protect competitiveness;

2. the frequency of reviewing the rules, with cri-
teria that consider national mitigation objectives;

3. trading practices, penalties, registration of
emission rights, financial and carbon accounting rules,
MRV standards, and use of financial derivatives;

4. maximum percentage allowed for the use of
voluntary market carbon credits (offsets);

5. identification of the executive government
body, at the federal level, to implement and coordi-
nate the regulatory framework; and

6. the rules for the accreditation of private enti-
ties that manage the market, such as exchanges,
brokers, operators, and MRV bodies.

OPPORTUNITIES FOR
BRAZIL IN CARBON
MARKETS - 2023

7. References 8. Annexes

In general, the regulated sectors and emission limits
are not specified in the regulatory proposals currently
being processed. For example, for PL 2,148/2015 and
its appendices and PL 412, this would be at the discre-
tion of the National Allocation Plan (NAP) established
by the Executive Power (Brasil, 2022a, 2022b). The
latest version of the substitute bill for PL 412, which
considers the draft prepared by the federal govern-
ment working group, already includes thresholds for
the entities to be monitored - emission sources above
10,000 tons of CO_e - and for regulated sources, i.e,
those sources with emissions of more than 25,000
tons of CO_e per year.

However, the bills currently being processed provide
for price control mechanisms and measures to pro-
tect competitiveness, such as free allocations or bor-
der adjustment mechanisms, but without specifying
concretely how these will be implemented.

In theory, the sectors covered by an adjustment
mechanism should be those that have high carbon
Intensity and are exposed to international trade. To
promote greater acceptance and reduce contro-
versy over the parameters used to define these sec-
tors, we propose to identify sectors with compe-
titive risks in the first pricing phase in Brazil using
indicators similar to those used in the EU ETS, but
with a less restrictive gradation, considering the
initial pricing phase and the degree of competiti-
veness of the sector in Brazil (World Bank & Vivid
Economics, 2018). The compatibility of these indi-
cators could become even more interesting with
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the implementation of the EU CBAM, since Brazilian
exporters will have to report the emissions contained
in their products to European importers.

For the pricing system to truly reflect actual emis-
sions, an MRV system including a national database
of emission factors must be created to ensure consis-
tency of factors used in the calculations. The specific
emission factors must be checked by a competent
body. Ideally, the MRV system should be introduced
before the market system to collect data that allows
a realistic calculation of the fulfillment target.

To achieve this, it is also necessary to define the ins-
titutional arrangements and the governance flow
for the market, which must be established by a law
(World Bank, 2020a). The PMR proposes two possi-
ble institutional arrangements, distinguished by the
presence of a private entity for supporting the imple-
menting body throughout the compliance cycle of
the Trading System. The bills currently being proces-
sed in the Brazilian Chamber of Deputies and Federal
Senate propose different arrangements. Frame 8
summarizes the governance structures proposed for
the MBRE.

3. Potential impact of the EU CBAM
overview on selected Brazilian products

4. Brazil’s policy and regulatory
updates on carbon markets

Governance Structure Proposed by PMR

* Interministerial Committee: committee responsible
for the structural and strategic coordination of the
system.

* Regulatory Body: it would be responsible for the
macro regulatory aspects, e.g., for setting targets based
on criteria established by the Interministerial Committee
or its own regulations.

« Advisory/Implementing Body: a body with the
technical mandate and structure to coordinate

and monitor the system, which could be a public
administrative body linked to a ministry or a regulatory
agency established for this purpose.

* Verifying Agent: a private entity engaged by the
regulated agent and accredited by the accreditation
body to verify compliance with the regulated agent’s
obligations. In this case, an arrangement could be
considered whereby the advisory body centralizes the
engagement and allocation of verifying agents, which
could reduce the risk of conflicts of interest between
regulated agents and verifying agents.

e Operating Platform: Platform authorized by the
Securities and Exchange Commission (SEC) to sell
emission rights.

e Accreditation Body: Government body with technical
capacity to accredit verifying agents.

5. Costs and socioeconomic impacts
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Frame 8 - Proposed governance structures for the Brazilian market

Governance Structure Proposed by
PL 2148 and its appendices

* Higher Body: composed of members of the highest
body of the National Financial System, with the
authority to set strategic guidelines on issues related

to the impact of the SBCE on monetary and credit
policy, as well as to set standards to improve assets and
financial instruments related to the efficient operation of
the System.

e Deliberative and Appellate Body: composed of

the Interministerial Committee on Climate Change
and Green Growth and institutions representing the
regulated sectors to, among other things, draw up the
National Allocation Plan and evaluate and approve the
Sectoral Agreements.

e Consultative Body: composed of representatives from
government and civil society who provide technical
input to the Deliberative Body’s decisions.

e Competent Authority: the public body designated
to manage the SBCE, which would coordinate the
institutions responsible for the system’s Operational
Reporting Register and the Regulated Carbon Market;
issue rules for regulated sectors in the event that a
sectoral agreement does not exist or is not followed;
enforce administrative sanctions for regulated entities;
and implement and manage the SBCE’s Operational
Reporting Register.

6. Recommendations
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Governance Structure Proposed by
Substitute Bill for PL 412

e Interministerial Committee on Climate Change:
has the task of establishing the general rules of the
SBCE; approve the National Allocation Plan; establish
technical groups to provide subsidies and submit
recommendations to improve the SBCE; and approve
the annual plan for the use of funds from SBCE
collections.

* Managing Body: constitutes the executive body
responsible for: regulating the market, complying

with the guidelines of the Interministerial Committee,
regulating the presentation of information on GHG
emissions; defining the activities, facilities, sources,

and gases to be regulated; defining the annual GHG
emission level above which operators of facilities or
sources must submit a monitoring plan and report
GHG emissions and removals, in addition to periodic
reconciliation of obligations. In addition, the Managing
Body is responsible for establishing the requirements
and procedures for MRV and the requirements for the
procedures for periodic information comparison, as well
as the requirements for the production of Certificates
of Verified Emission Reduction or Removal; establishing
rules and managing procedures to link the SBCE

with emissions trading systems in other countries or

international organizations, etc.

* Technical Group: the consultive body of the SBCE
responsible for providing technical input and making
recommendations to improve the SBCE.

Source: Own preparation based on World Bank (2020b) e Brasil (2022a, 2022b).
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Emissions trading, on the other hand, must be set
with a reduction target or an overall budget of car-
bon to be distributed and sold. In most cases, part is
allocated for free and another part is auctioned. At
the end of each commitment period, each regulated
source must reconcile the total number of allowances
iIssued with the total number of free and purchased
allowances.

These free distributed allowances can be distribu-
ted based on historical indicators (grandfathering)
or sectoral performance indicators (benchmarking).
It is considered that grandfathering allocations tend
to benefit sectors that are lagging behind in terms of
controlling their emissions. On the other hand, thisis a
simpler metric to implement since it basically depends
on historical data, emission reduction targets, and a
protection factor for sectors with a competitiveness
risk (World Bank & Vivid Economics, 2018).

Also according to World Bank (2018), to recognize
previous control efforts, the benchmarking metric
may lbe more appropriate because the initial level of
free allocation of each regulated entity is proportio-
nal to an indicator of the emissions intensity of the
product considered efficient. In this way, an intra-sec-
tor benchmark is defined by observing the technolo-
gical developments and the different products within
the same sector. To estimate the emission intensity
factors (emission per production), a measure of the
intensities observed in the sector is first used, usually
in consultation with the regulated bodies. However,

3. Potential impact of the EU CBAM
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this measure requires greater effort to define the
industrial products to be regulated, to estimate the
emission intensity of these products and the costs of
reducing the emissions of each product, and thus to
establish the criteria for free allocation.

Given the lack of data and its simplicity, the
grandfathering criteria is recommended at the ini-
tial stage in Brazil, with a free allocation of 50%
for all sectors with competitiveness risk. For emis-
sions not covered by free allocations, the allocation
would be through auctions, reconciling emissions
with the purchase of emission rights (\World Bank &
Vivid Economics, 2018).

The allowances in mechanisms with a high propor-
tion of free allocations tend to have lower liquidity
because fewer companies will actively engage in the
market when their needs for allowances are more
or less covered by the allocations. Since companies
implicitly disclose their assessment of the abatement
costs in the trading process, inhibiting trading creates
barriers to price discovery.

The purchase of emission rights takes place at auc-
tions (primary market), which are usually held quar-
terly and allow for the auctioning of future emission
allowances to facilitate planning by companies. There
must also be a minimum price for allowances auc-
tioned. To increase the cost-effectiveness of the sys-
tem, it must be possible to save allowances for later
use (banking).

5. Costs and socioeconomic impacts
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The auction involves the allocation of allowances
through a competitive bidding process, which allows
for price discovery and strong incentives for car-
bon reduction. The predictability of auction events
allows for transparency and a stable price signal for
participants and consumers, and can reduce volati-
lity in emissions prices. In addition, this mechanism
creates a revenue stream for the government that can
be distributed to a wide range of potential beneficia-
ries (ICAP & World Bank, 2021).

Participation in auctions may or may not be limited
to regulated agents. According to the International
Organization of Securities Commissions (I0OSCO),
some markets allow financial institutions and other
non-regulated participants to participate in auctions.
In the European Union, around 30% of auction parti-
cipants are financial institutions. It is also important
to note that regulated agents may choose to hedge
their risk by taking positions on the derivatives market
rather than purchasing allowances directly through
auctions or on the spot market to reduce their capital
costs and mitigate the financial liquidity restrictions
associated with the allowances. In this particular con-
text, financial institutions may decide to participate in
auctions and instead purchase these quotas and, for
example, take positions sold in the derivatives market
(I0SCO, 2023).

Financial institutions and other non-regulated agents
can also participate in the secondary market, which
promotes market development, especially by increa-

OPPORTUNITIES FOR
BRAZIL IN CARBON
MARKETS - 2023

7. References 8. Annexes

sing the liquidity of allowances. Additionally, they can
enable protection against price fluctuations and incre-
ase price signaling, which allows companies to make
more informed investment decisions about their GHG
emissions (IOSCO, 2023). It is understood, therefore,
that the solidity of primary and secondary markets
for emissions allowances would help to reduce infor-
mation asymmetries and market opacity, one of the
main market barriers raised by the previous edition of
this study (ICC Brasil & WayCarbon, 2022)43,

43. Increasing liquidity as well as reducing opacity and informational asymmetry about prices can also help in financing decarbonization projects, as the cash flows of these projects can be estimated with greater precision and, therefore, contribute to credit risk assessment for these projects. If financial
institutions participate in the market, they may eventually accept emissions allowances as financing guarantees, thus reducing the cost of credit.
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Box 2

LEGAL DEFINITION OF
CARBON UNITS TRADED IN THE
REGULATED AND VOLUNTARY
MARKET

One of the obstacles to the operation of the carbon
market in Brazil is still its legal definition. While some
texts, such as the National Policy on Climate Change,
treat emissions allowances as securities, others treat
them as financial assets, such as the bills currently
being processed in the House of Representatives
and the Federal Senate.

From the perspective of the Securities and Exchange
Commission (SEC), the allowances would not
be securities as they do not qualify as Collective
Investments or Derivatives. Thus, the SEC even
issued some technical notes on this classification,
considering that the allowances would not be secu-
rities. In 2022, Resolution 175 was issued, which
considers carbon credits traded on the regulated
market and Biofuel Decarbonization Credits (CBIOs,
in Portuguese) as financial assets (Resolucao CVM
175, 2022).

For the Central Bank, however, carbon credits and
CBIOs are seen as Sustainability Assets. The defi-
nition was published in Regulatory Instruction
325/2022 which, among other things, had the goal
of regulating the accounting record of these assets in
financial institutions. The Instruction also deals with
accounting at market prices or at purchase amount,
depending on the purpose of purchasing the cre-

dits, which in turn may also affect the taxation resul-
ting from the gain on the negotiation of the credits.

Therefore, there is still no agreed classification on
the legal definition of emissions allowances in the
regulated market. It is understood that this is a sig-
nificant obstacle to the full operation of the market
since for these securities to be traded on a regula-
ted securities market, it is required to create a new
specific trading environment that allows the trading
of emission rights with a safe and compatible struc-
ture to the structures currently used (World Bank,
2020a). Additionally, it is still required to define
the market’s regulatory entity, which will address
the technical and procedural issues related to the
creation of this trading environment (World Bank,
2020a).

For the voluntary market, the uncertainty is even
greater, given that neither the SEC nor the Central
Bank acknowledges credits as securities or financial
assets. Despite this, the bills currently being proces-
sed in the House of Representatives and the Federal
Senate, PL 2148 and PL 412, respectively, consider
credits from the voluntary market, called Verified
Emissions Reductions (CER/VER), as financial assets
and as securities, respectively.

44. PL 2]148/2015 adds the PLs: 10,073/2018; 5,710/2019; 290/2020 and PL 528/2021.

Other mechanisms can be evaluated to reduce uncer-
tainty related to allowance prices, such as Market
Stabilization Mechanisms. This could be an interesting
alternative for Brazil to establish a minimum price for
allowances sold at auctions, due to the strong pre-
sence of low marginal abatement cost technologies
available in the country. Thus, when abatement costs
iN a system turn out to be cheaper than expected, the
supply of allowances may exceed demand, resulting
iINn pressure that reduces allowance prices, weakening
incentives for investment in low-carbon technology
and in emission reduction actions, since reduction
options are relatively more expensive than purcha-
sing emission allowances (Acworth et al.,, 2020).

Prices that are too high, in turn, can compromise
the economic viability of the trading system, which
can provide a reason for a price cap. Setting a price
cap, however, requires balancing different considera-
tions: a low maximum price may reduce incentives
to invest in low-emission technologies; on the other
hand, prices significantly higher than marginal abate-
ment costs may compromise the economic viability
of the trading system or result in higher prices, affec-
ting consumers and economic activity (Acworth et
al., 2020).

Eventually, the national market can be integra-
ted with other world markets. As a result, emission
reduction targets can be achieved through the pur-
chase and sale of allowances in jurisdictions outside
the country, in the form of tradable units. This decision
to promote international integration must evaluate
how the effects on demand and supply in the domes-

tic market are estimated in light of the diversity of
markets in other jurisdictions. Additionally, interna-
tional integration presupposes the harmonization of
rules for almost all project characteristics that can
generate competitive imbalances, from annual tar-
gets to the point of regulation, allocation criteria,
penalties and, in particular, MRV rules (World Bank &
Vivid Economics, 2018).

Regarding the use of offsets, the PMR considered
that the use should be limited to 20% in the star-
ting periods, being reduced to 10% in the following
periods to prevent carbon prices from being too low,
damaging the incentive for decarbonization and sec-
tor technological innovation, and to minimize poten-
tial leaking effects. It is also worth highlighting, as
shown in Chapter 2, that the inclusion percentages in
other countries that have restrictions on the inclusion
of offsets in the regulated market generally do not
exceed 10%. PL 2,148/2015 and its annexes*4, howe-
ver, provide that the maximum percentage of VER
purchases would be no less than 25% of the total
emissions that exceed their allowances.

In this context of the voluntary market, it is required
to establish measures to involve and protect tradi-
tional communities and indigenous peoples, hinde-
ring abusive and illegal practices in the generation of
credit.

For possible non-compliance with obligations, it is
also required to establish the penalties applicable to
agents. The PMR takes a fine of BRL1OO,000, which
may double in case of recurrence or, at most, 5% of
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the annual revenue of the last two years of the com-
pany responsible for the regulated source, adjusted
by the Broad Consumer Price Index.

In addition to the fine, it is suggested that the obli-
gation to purchase the equivalent of the target not
met occurs in the following gradual manner: 1) first
year: once the number of credits that were not met;
2) Second and third years: one and a half times the
amount not met; 3) Subseqguent phases: three times
the unfulfilled quantity.

This penalty, however, can be considered mild, espe-
cially for the most polluting companies that could
decide between purchasing the appropriate emis-
sions allowances or paying the fine, depending on the
price of the credit and how the compliance process
will be. It is therefore required to develop a penalty
system that effectively discourages fraud in the GHG
inventories of regulated entities or in other points that
affect the market.

PL 412, for its part, provides for the application of: i)
a warning; ii) a fine; iii) publication, at the offender’s
expense, of an extract of the condemnatory decision
for two consecutive days, from one to three conse-
cutive weeks, in the means of communication indica-
ted in the decision, in cases of recidivism of serious
infractions; iv) embargo of activity, source or installa-
tion; v) partial or total suspension of activity, installa-
tion and source; vi) restriction of rights which may
consist of, among other things, loss or restriction of
tax incentives or benefits, loss or suspension of parti-
cipation in lines of financing with official credit esta-
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blishments and prohibition of contracting with the
Public Administration.

The fine to be imposed will be no less than the cost
of the obligations breached, provided that it does
not exceed the limit of 5% (five percent) of the com-
pany’s, group’s or conglomerate’s gross turnover
in the year prior to the initiation of the administra-
tive process, updated by the Special Settlement and
Custody System (SELIC) rate, in the case of infractions
committed by companies. For other legal entities or
individuals, the fine can be between R$ 50,000 and
R$ 5 million. As carbon pricing can change the cost
structure of some sectors, there must be a schedule
for the use of revenues received by the government
after implementing the trading system. Firstly, it is
required to identify the sources of revenue - such as
permit auctions, taxes on secondary market nego-
tiations and, possibly, fines applied. Subsequently, it
is required to establish how the government will use
these resources, both to maintain the governance
required for the system operation, and to offset any
adverse economic effects of pricing.

Still according to the PMR, the priority for the use
of resources arising from pricing would be tax offset,
l.e., a reduction in taxes in the production sectors. The
“second priority” would be distribution offset, given
that pricing can cause low-income families to bear
the costs of mitigation, given that companies can
pass on the price of allowances to consumers. The
amount to be distributed would be the equivalent of
the revenue collected, minus tax offsets (World Bank
& Vivid Economics, 2018). Conversely, PL 412, after
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the operationalization and maintenance of the SBCE,
prioritizes the use of resources in research and deve-
lopment activities that seek new solutions for decar-
bonization in the regulated sectors, support for the
Implementation of activities related to the National
Climate Change Policy and, finally, compensation for
the contribution of indigenous peoples and traditio-
nal peoples and communities to the conservation of
native vegetation and ecosystem services.

As stated, the various proposals for the legal fra-
mework of the Brazilian carbon market address the
main mechanisms that a regulated market must have.
Until this study elaboration, there was a lack of a con-
vergent proposal and the structuring of how the
mechanisms will work, which should probably come
through president decree.

In this sense, PL 412 incorporated new proposals and
IS now a convergent proposal, unanimously appro-
ved by the Federal Senate. As previously mentioned,
the focus is expected to be on industry, regulating
sources and installations that emit over 25,000 tons
of CO,e a year, affecting around 4,000 companies.
There is also provision for interoperability between
the regulated and voluntary markets, in which com-
panies will be able to offset part of their emissions
on the voluntary market, and a specific chapter for
safeguarding indigenous and traditional peoples. The
Interministerial Committee on Climate Change, crea-
ted by Decree 11.550/2023, remains the SBCE’s deli-
berative body.
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The review of the main regulations approved or in
progress demonstrates the importance of the car-
bon market issue for the Executive and Legislative
Branches, which generally provide the required
mechanisms for the market to operate. More than the
presence of these essential elements, however, it is
required to think about how these mechanisms will
work. Some understandings must already be clear in
the initial phases, such as a process on how emissions
limits and free allowances will be defined, as well as
the provision of sanctions for regulated entities that
fail to comply with the law. Additionally, it is requi-
red to consider that a national emissions registry will
require a high cost of implementation and operation,
so that it will be required to seek forms of financing
and technical cooperation for the operation of this

system (Prolo, 2023).

It should be noted that, in general, the design, the
adoption and the operation of carbon pricing arran-
gements in Latin America are marked by considera-
ble levels of learning in practice (learning by doing).
It is important that governments in the region, such
as Brazil, recognize this possibility and ensure room
for maneuver so that corrections and innovations are
proposed within the legal framework of a carbon pri-
cing instrument (FGV EAESP, 2019).
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4.1. KEY MESSAGES

General principles and guide-
lines to guide the allocation of
allowances

» For the regulated carbon market to func-
tion efficiently, several mechanisms must
work together to encourage the reduction of
emissions by regulated agents, taking care
to ensure that the sectors most exposed to
foreign trade do not lose competitiveness
and so that the most vulnerable families do
not bear the cost of mitigation.

p It is still required to define the sectors that
will be regulated. The Bills do not provide
this definition, which must be done through
decree. Sector coverage should be as broad
as possible.

» Given the lack of available data and its simpli-
city, the gradfathering criteria is recommen-
ded at this initial stage in Brazil, with a free
allocation of 50% for all sectors with com-
petitiveness risk. For emissions not covered
by free allocations, the allocation would be
through auctions, reconciling emissions with
the purchase of emission rights (World Bank
& Vivid Economics, 2018).

» Allowances sold at auctions must have a
minimum price to avoid reducing incentives
for decarbonization.

9 Trading practices, penalties,
registration of emission rights,
financial and carbon accounting
rules, measurement, reporting and
verification (MRV) standards and
use of financial derivatives:

» The distribution of credits can be carried out
through free allocations together with auc-
tions, with unregulated sectors, including
financial institutions, being able to negotiate
allowances in the primary (purchase at auc-
tions) and secondary markets. For this to
happen efficiently, it is also required to esta-
blish the legal definition of allowances so that
accounting and tax rules are also applied in
accordance with this definition.

p The MRV system plays a crucial role in the
integrity of the national market and in the
connection between different international
markets.

p Allowing the use of financial derivatives, as
well as allowances in other periods (banking)
can increase the predictability of market pri-
ces, enabling companies’ risk management.

5. Costs and socioeconomic impacts 6. Recommendations
of mitigation in selected sectors

e Regarding the frequency of
reviewing the rules, with criteria
that consider national mitigation
objectives:

» Itisexpectedtobeestablishedbythe National
Allocation Plan, which will be defined by the
Executive Branch, as well as other rules to be
updated more frequently.

Maximum percentage allowed
for the use of voluntary market
carbon credits (offsets):

» It is possible to note some elements present
in the legislative proposals that differ from
the PMR’s technical recommendations, such
as the percentage of use of offsets. A high
percentage of voluntary market credits could
discourage emissions reductions by regula-
ted entities. Additionally, it is still required to
establish mechanisms to consider the auto-
nomy of original peoples in relation to volun-
tary market carbon projects.

e Identification of the executive
government body, at the federal
level, to implement and coordinate
the regulatory framework:

» The Interministerial Committee on Climate
Change is expected to be the Executive

OPPORTUNITIES FOR
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Branch body to propose and coordinate the
regulatory framework, which is already being
prepared with the participation of several
ministries

It is required to define which other regula-
tory, implementing and other bodies will be
created to ensure the full operation of the
system.
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To identify the feasibility, costs, opportunities and
public policy options to achieve long-term mitigation
goals in Brazil, it is essential to analyze the potential
roles of different sectors. The simulations carried out
in the PMR Project show that carbon pricing is pre-
ferred in strategic sectors, such as fuels and indus-
trial processes. Furthermore, most ETSs in force until
2023 in the world included at least one of these two
sectors, and many of them covered both, especially
those in the starting phase of implementation (World
Bank, 2020Db).

Onthe other hand, the Agriculture, Forestry and Other
Land Use (AFOLU) sector is rarely covered by inter-
national pricing systems, due to the difficulty of regu-
lation, considering the large number of agents invol-
ved. Nevertheless, given the potential of low-carbon
agriculture in the country, the sector could contribute
to a regulated carbon market, acting as a provider of
offsets. Regulation must stay alert to these opportu-
nities. Another point that deserves attention in terms
of realizing opportunities is land regularization as a
condition of the forest-related market. Based on this,
this section will focus on the Industry and Fuel sectors.

5. Costs and socioeconomic impacts

6. Recommendations

of mitigation in selected sectors

5.1 ABATEMENT OPPORTUNITIES
AND COSTS FOR THE INDUSTRY
AND FUEL SECTORS

The marginal abatement cost (MAC) is a concept
commonly used to analyze the economic viability of
GHG reduction projects, considering the cost of redu-
cing one ton of carbon dioxide equivalent (tCO.e) in
a project or activity. Costs can be estimated in two
main ways. The first is based on individual project
assessments, considering investment and operation
costs, as well as the difference in corresponding emis-
sions from this project in relation to a project scena-
rio or counterfactual activity, which is generally the
technology usually used (Kesicki & Strachan, 2011). In
general, this is the way in which companies base their
decarbonization strategies: selecting, as a priority,
projects with the lowest abatement cost and below
the current carbon price.

The other way of estimating costs is based on macro-
economic models, which operate with different levels
of carbon pricing and record the corresponding
reduction in CO, emissions, based on the technolo-
gical level, aggregate productivity and technology
costs. Therefore, MAC# is commonly used in cost-be-
nefit analyses in which countries’ emission reduction
targets are achieved at the lowest cost. Furthermore,
the MAC is the main guide for carbon credit trading
strategies within the scope of the Paris Agreement,
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as countries must first adopt the lowest cost activi-
ties to comply with their NDCs, making use of car-
bon markets to subsidize projects with higher aba-
tement cost.

Therefore, the importance of knowing the marginal
abatement costs for different GHG reduction options
when defining criteria for a regulated carbon market
becomes evident. Some studies seek to estimate
these costs in the national scenario, such as the study
“Options for Mitigating GHG Emissions in Key Sectors”
(Brasil, 2017a), which estimated the potential costs
of reducing GHG emissions through an integrated
economic-energy analysis. This study served as the
basis for the publication, in 2021, of the first edition of
this report based on three main scenarios, which dif-
fer according to the assumptions adopted for sector
trends in technological development and incorpora-
tion, carbon price and other public policies until the
year 2050 (ICC Brasil & WayCarbon, 2022). The des-
cription of this scenarios can be seen in Frame 9.

45. The MAC can show negative or positive values. In the first case, it is an indication that the project is economically viable (“no regret investment”), while the second case means that the project is not economically attractive (“climate justified investment”) according to the assumptions considered in
the analysis. The presence of negative costs, obtained from economic and engineering studies, may not be directly applicable in reality, in addition to there being possible obstacles that may not be well represented in the analyses, such as: i) competition for low carbon technologies with other sectors,
which can change the price of these technologies and consequently the return on investments; ii) adequacy of investment, operation and maintenance costs, obtained in scientific literature, to the country’s economic and tax reality; iii) impacts of regulatory gaps, reflected in transaction costs not cap-
tured by the methodology; iv) non-additivity and applicability of measures in the face of technical-operational restrictions; among others.
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Table 11 - Total costs and potential abatement by Industry segments for the BC scenario between 2010
and 2050 and most representative mitigation options by segment

Frame 9 - Scenarios considered in the Mitigation Options study

Scenarios*¢

Description

Mitigation
Potential
between 2010

It shows market-based characteristics, without major qualitative changes and

Reference Scenario . . . . o
maintains the natural pace of incorporation of technologies in the sector -

Abatement Cost

RS . . US$/tCO. e
(RS) maintenance of sector and political trends already underway. Industry Most representative and 2050 (US$/ACO.€)
segments Mitigation Options (MtCO.e)
Low Carbon Scenario It incorporates programs, public policies, actions and strategies that can be i
e developed, given commercial availability and application at an international and/or Low Carbon At the social At the market
(LC) . . . . o (BC) discount rate* discount rate**
national level in the sectors, with the goal of reducing GHG emissions.
It adheres to the basic characteristics of the BC scenario, with consideration of the Food and beverages Flue gas re%%\éigil irggrkc))c\)/iilneggsinsulation in 24 6 185 to -31 _94 to -2
. entry of disruptive technologies into the sectors. In other words, technologies that d '
LC+I Scenario . . . .
are technically developed, or in development, but prohibitive due to the high cost of L o
. ) . oL . . . Optimization of combustion in furnaces
implementation and technical restrictions on diffusion. Ceramics through dry route. 25.3 -263 to 84 6 to 368
Source: Brasil (2017D). ] ) ,
Adoption of the dry process with multiple
Cement stages of preheaters and pre-calciners; use 291 8 8,74
. : . of slag carbide in cement production.
the second concerns the use of capital-intensive and ° b
511. INDUSTRY long-lasting equipment, which delays the imple- Application of Scope 21 furnaces; recovery
mAmEe . . . o . Pig iron and steel of sensible heat in the basic oxygen furnace 53.9 - -330 to 150
mentation of innovative low-emission technologies (BOP).
(MCTIC, 2017). Replacement of semi-covered arc furnaces
Iron alloys with covered ones; heat and carbon 26.1 -667 to -479 -385 to -262
_ o _ _ monoxide recovery.
The scenarios from the "Mitigation Options” study are The industrial segments have a significant potential i
used to analyze the sector impacts of carbon pricing : : E?fﬁﬂi".ﬁ‘é&?f nen Heat recovery; furnace insulation. 59.4 O to 326 810 374
| : for reducing 387 MtCQO, in the Low Carbon (BC) sce-
In the industry, the segments analyzed are: Food and nario by 2050 and the results indicate that the most :'e"l‘lie“t?z?:; Use of e|eCter;Ct-r§iCet?§LV‘Sé%rrfexfhiC|eS in the 347 286 to 17 25 to 33
Beverages; Ceramics; Cement; Pig Iron and Steel; Iron cost-effective measures are directly related to impro-
: _ : A . o : . Other industries Replacing coke with natural gas in the lime
alloys; Non-Ferrous Metals Metallurgy; Mining and ving energy efficiency (Brazil, 2017m). In this sense, (lime, plaster, glass) placing cector ° 14.2 - -54 to 292
Pelletizing; Paper and Pulp; Chemical; and Textile. . - e
’ ’ ; echnologies that reduce emissions throughout the S .
| | | | | | | Paper and Pulp Application of CondeBelt dryers; use of 16.7 331 to 930 88 to 641
industrial sector’s production chain, despite having more efricient presses.
In general, the study highlights the low energy effi- the year 2010 as a base, already point to the econo- Efficiency of motor systems; adoption
. . . . _ o o _ _ . of natural gas in boilers and furnaces to
ciency performance of Brazilian industry, which mic viability of mitigation actions. The Table 11 shows Chemical replace more carbon-intensive fuels, such as 46.7 -70 to 8] -14 to 89
may represent an opportunity to reduce emissions.  the costs and abatement potentials by industry seg- coke, coal, diesel oil and fuel oil.
However, emissions until 2030 may persist for two ments for the BC scenario between 2010 and 2050 Textile Efficiency of combustion in boilers. 14.7 -1to 32 1to 72

reasons: the first is linked to the competitiveness of
the industry, which leaves little room for negotia-
tion and, therefore, for absorbing additional costs;

46. To construct the scenarios, the study Options for Mitigating GHG Emissions in Key Sectors uses the base year of 2010. Therefore, it is important to consider that over recent years, technology options and costs may have varied. This is due to increased economies of scale and variations in cost as-

and the most representative mitigation options.

Source: Brasil (2017a, 2017b, 2017¢, 2017d, 2017e, 2017f, 2017g, 2017h, 2017i, 2017}, 2017n, 20170).
*Social discount rate is equivalent to 8% p.a.
**Market discount rate varies between 15% and 18% p.a., depending on the activity.

sumptions, which makes these technologies more affordable. Therefore, some technologies included in the BC and BC+I scenarios may already be widely used in some sectors and, consequently, not contribute to additional emissions mitigation.

47. BC Scenario is a Low Carbon Scenario.
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It is noteworthy that, in the Food and Beverages and
Cement sector, all technologies considered in the
modeling carried out are economically viable (MCTIC,
2017a). Specially, for the cement sector, another study
points out that the potential for reducing emissions in
the sector could result in the mitigation of around 421
MtCO, by 2050 through the replacement of clinker
with the use of slag carbide, the replacement of petro-
leum coke with biomass and waste and measures to
improve energy efficiency (SNIC, 2019).

In the Pig Iron and Steel sector, it is important to
mention that the high potential for mitigating emis-
sions is only inferior to that of the cement sector and
represents an emissions reduction of 13% by 2050.
Around 12% of Brazilian pig iron production is obtai-
ned through the use of charcoal from planted forests,
replacing mineral coal, a competitive advantage for
Brazil in relation to other countries in the steel sec-
tor (Instituto Aco Brasil, 2021). There is still room to
increase the production of pig iron with charcoal and,
as pointed out in the review of the Steel Plan*®, impro-
ving the conversion of wood into charcoal, in addi-
tion to being an option to further reduce emissions,
also promotes the reduction of costs in the sector
(IBRAM, 2021).

However, the Non-Ferrous Metals Metallurgy sec-
tor - which encompasses aluminum and other non-
-ferrous metals - presents technological alternatives
that are not economically viable at market and social
discount rates (MCTIC, 2017d). Although the cost of

48. The Sector Plan for Emission Reductions in Charcoal-Steel Industry was launched by the Federal Government in 2010, with the aim of promoting a set of actions that would support the transition to the low emissions scenario.
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these technologies is higher, the aluminum subsec-
tor is distinguished by its high recycling rate, a com-
parative advantage that results in lower emissions
compared to other countries (MMA, 2022). Another
sector with a high recycling rate is Lime and Glass
(MCTIC, 2017g). The low technological intensity of
lime production processes limits the adoption of low-
-carbon activities. On the other hand, greater recy-
cling of glass used as a component of the raw mate-
rial mixture is an excellent opportunity, as it manages
to mitigate 1 tCO, for every 6 tons of glass recycled
and used in production (ABIVIDRO, 2019).

In the Paper and Pulp sector, energy efficiency can
be improved through greater on-site waste heat
recovery and cogeneration (biomass gasification)
(EPE & IEA, 2022). The search for the use of renewa-
ble energy sources (replacing fossil fuel boilers with
biomass) is also important, especially for recycling. In
addition to technologies related to advancing opera-
tional efficiency, planting and preserving trees remo-
ves carbon from the atmosphere, with the potential
to store a significant amount of carbon*®.

More recent global studies, such as
McKinsey&Company (2022),

implementation of mitigation measures, conside-

have evaluated the

ring the Steel and Cement industries. The paths to
decarbonization of the Steel sector involve repla-
cing Basic Oxygen Furnaces (BOF), which release
carbon through the burning of coke coal. Although
there are several promising switching technologies,

49. According to IBA (2022), the sector was responsible for removing and storing 4.5 billion tons of CO, equivalent.
50. Natural and calcined pozzolans, or industrial by-products such as fly ash and blast furnace slag (McKinsey&Company, 2022).

51. Cross-laminated wood, alternative insulation materials (colored glass, double glass, insulation foams) and biocement (McKinsey&Company, 2022).
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there is still uncertainty regarding a preferred route.
A key strategy for decarbonizing this sector would
be to replace blast furnaces (BOF) with electric arc
furnaces (EAFs) - fueled by electricity from carbon-
-neutral sources. The raw material for EAFs consists
of scrap-based steel, which would also help reduce
emissions. Additionally, natural gas is used in most
direct iron reduction processes, replacing natural gas
with green hydrogen would make this process virtu-
ally emission-free. Another option involves the appli-
cation of carbon capture, usage and storage (Carbon
Capture or Storage - CCUS) in conjunction with tra-
ditional steel manufacturing techniques, although this
approach remains in its early stages and lacks proof
of economic viability (McKinsey&Company, 2022).

According to the same study, the decarbonization
route for the Cement sector may be less clear in tech-
nological terms than in other segments of the Industry.
If used together, several already established techni-
ques would have the potential to reduce emissions
in the production chain. Energy efficiency measures,
also considered in the Mitigation Options study, would
be concentrated in furnaces, which use almost 90% of
the energy used in cement manufacturing. Switching
to alternative fuels such as biomass would also reduce
emissions, although their use depends on availability
and local supply chains. McKinsey&Company (2022)
emphasize the decarbonization potential of measures
to replace clinker with materials that do not release
CO_°°. However, considering that these points provide
a global view of the sector, it is likely that conventio-
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nal strategies alone will enable the cement industry
to contribute approximately one third of the reduc-
tion in emissions required to contain global warming
to 1.5° C throughout the economy. The authors also
mention other potential mitigation solutions, such as
the use of CCUS, approaches involving recycling tech-
nologies and the adoption of alternative construction
materials® to replace traditional cement.

Following the same line as the “Mitigation Options”
study, but with different assumptions, Centro Clima
and COPPE/UFRJ (2023) evaluates the adoption of
mitigation measures based on new emission scenarios
for the Brazilian industrial sector. The exercise carried
out by Centro Clima and COPPE/UFRJ (2023) simu-
lates two scenarios in Brazil until 2050, providing a
framework to analyze sector and economic indica-
tors in a decarbonization process. The description of
the scenarios can be seen in Frame 10.
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Frame 10 - Scenarios considered in the Centro Clima and COPPE/UFRJ study (2023)

Scenarios Description

Current Policy

Follows trends in ongoing mitigation actions. Its emissions are 1.68 GtCO, in 2030,
Scenario (CPS) with no increase in the goal between 2030 and 2050.

Deep
Decarboniza-
tion Scenario

(DDS)

processes and product use.

It reaches 0.95 GtCO, in 2030, going beyond the NDC>? target and follows an
emissions trajectory compatible with the global goal of 1.5°C, reaching net zero
emissions in 2050. The scenario considers a strategy for resuming economic and
social development, based on two climate policies:

- Radical reduction in deforestation and increase in CO, sinks;

- Carbon pricing, applied to GHG emissions from the use of fossil fuels and industrial

Source: Centro Clima and COPPE/UFRJ (2023).

In the DDS scenario, the implementation of traditio-
nal mitigation measures>® would lead to a 34% reduc-
tion in emissions between 2020 and 2050, compa-
red to the CPS scenario. The potential abatement of
these measures could reach 91 MtCO, in 2050 at a
carbon price of less than US$ 20/tCO, (Centro Clima
& COPPE/UFRJ, 2023). These mitigation actions
encompass several strategies, such as:

* Significant gains in energy efficiency, redu-
cing the energy intensity of industries between 13%
and 25% in the period from 2020 to 2050, depending
on the industrial sector;

* Replacement of fossil fuels with renewable
energy sources, including increasing the use of char-

coal in the production of pig iron and the use of
wood and waste in cement kilns;

« Expansion of the use of ash and slag as clinker
substitutes in cement composition;

* Almost full completion of the replacement of
HFCs (hydrofluorocarbons) with gases with low glo-
bal warming power by 2050, with a 96% reduction
compared to 2020 emissions.

Most traditional technology options with significant
abatement potential involve improving energy effi-
ciency and the use of renewable sources in Industry.
Promoting decarbonization actions not only helps
transform processes aimed at competitiveness and

5. Costs and socioeconomic impacts

6. Recommendations

of mitigation in selected sectors

sustainability, but also results in multiple benefits for
the sector and society.

Brazilian industry plays a fundamental role in maximi-
zing energy efficiency opportunities, enabling increa-
sed competitiveness and driving technological inno-
vation in the use (electrical and thermal energy) and
production of products aimed at the energy efficiency
market (for example, products related to industrial
automation and labeling®) (EPE, 2020).

Thissectorbecomes moreefficient by reducing energy
costs, achieving productivity gains, improving pro-
duct quality and promoting more integrated mana-
gement through energy management, in addition to
obtaining positive results in other areas, contributing
to its institutional image. For society in general, gre-
ater energy efficiency brings benefits such as incre-
ased energy security, reduced dependence on fuel
Imports, postponed investments in electrical genera-
tion, reduced environmental impacts of energy gene-
ration, reduced pollution and GHG emissions, contri-
buting to international commitments to fight climate
change, in addition to contributing to the creation
of jobs in industry and services related to efficiency
(EPE, 2020).

However, the alternatives traditionally used and known
by the Industry for mitigating its emissions show a
technological and operational limit. Possible obsta-
cles to the adoption of these technologies include:

52. The second update of the first NDC, submitted in 2022, aims to reduce emissions by 37% in 2025 and 50% in 2030 compared to 2005, indicating the long-term goal of achieving climate neutrality in 2050.
53.In the DDS scenario, only the use of available technologies was considered, to demonstrate that there is a great potential for mitigation at low costs in Brazil, even before the implementation of disruptive technologies. It is also worth noting that the technology options mentioned in the different stu-
dies cannot be directly compared, due to the variability of the assumptions and parameters used in the construction of the scenarios.
54. “Labeling provides information about the performance of products that can influence consumer choices, who will then be able to make better informed and conscious purchasing decisions” (EPE, 2020).
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high capital costs; asymmetry and high transaction
costs for accessing credit; possible recessive econo-
mic and sector situation; restriction on installation due
to plant layout; high import costs; and risk of sizing of
technologies.

As the Industry approaches these obstacles, the
search for long-term disruptive solutions is necessary.
Some of them, such as the use of green hydrogen and
CCUS, previously mentioned by McKinsey&Company
(2022), appear as alternatives in almost all industrial
processes. Green hydrogen, for example, can serve
many purposes, such as raw material for industry,
fuel, or chemical for long-term energy storage.

Despite the level of maturity of innovative techno-
logies, they still tend to have high costs. CCUS and
hydrogen in the steel industry have carbon costs
above US$ 100/tCO,. Other limitations are the requi-
rement for transport infrastructure and regulatory
frameworks (Centro Clima & COPPE/UFRJ, 2023).
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BOX 3 - NATIONAL OPPORTUNITIES
TO DIRECT H2 PRODUCTION

The report “Sustainable Hydrogen: perspectives and
potential for the Brazilian industry” highlighted the
fast growth of the Brazilan sustainable hydrogen
market, driven by foreign private companies interes-
ted in exporting. In the country, several projects are
being structured to take advantage of competitive-
ness in the production of renewable electrical energy.
At the same time, the federal government launched
the National Hydrogen Program (PNH2), establishing
guidelines and strategies for sector policy (CNI, 2022).

In the short to medium term (3 to 5 years), low-carbon
hydrogen production in Brazil offers business and decar-
bonization opportunities in industrial sectors such as fer-
tilizers, steel, chemicals, petrochemicals and methanol
production (CNI, 2022).

* Production of ammonia and green fertilizers (short term)
- Brazilian fertilizer production cannot compete with
imported products due to the high price of local natural
gas. The production of ammonia from green hydrogen in
areas close to agribusiness has promising potential, with
demand already existing in the international market.

» Steelmaking (short term) - Green hydrogen can replace
coke in the sponge iron production process from iron
ore, significantly reducing CO, emissions - there is alre-
ady international demand for green steel. Furthermore,
green hydrogen and mineral coal can diversify the steel
production chain, as they make it possible to reduce the
use of iron ore.
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* Methanol production for the chemical and petroche-
mical industries (medium term) - The conversion of low-
-carbon hydrogen to methanol is advantageous as it
does not require new and expensive infrastructure, nor
does it face the safety difficulties associated with direct
use of hydrogen.

To boost the production of green hydrogen, the
Hydrogen for Net Zero Initiative (H2NZ) has been
seeking, together with Verra and Gold Standard, to
develop the first methodologies for the voluntary car-
bon market to start generating credits from the pro-
duction of low carbon hydrogen. Given that the cost of
green hydrogen is currently not competitive, it is possi-
ble that the carbon market will unlock the potential of
this input by allocating resources to subsidize its pro-
duction (South Pole, 2022).

There is, however, the caveat that in addition to the need
to reduce production costs, an obstacle to the use of
hydrogen in Brazil is the lack of an appropriate regulatory
framework and infrastructure required by the links in the
chain. The regulatory effort is important to guide gover-
nMment incentive policies and coordinate the efforts of all
agents involved (CNI, 2022).

5. Costs and socioeconomic impacts

6. Recommendations

of mitigation in selected sectors

As traditional and disruptive technologies are adop-
ted, industrial sectors tend to face rising costs
resulting from changes in production processes
and increased capital investments. As indicated
by McKinsey&Company (2022), in sectors such as
Cement and Steel, production costs per ton produ-
ced could rise by around 45% and 30%, respectively,
by 2050 compared to 2020 levels. However, these
cost increases can be reduced over time, as they are
sensitive to the economies of scale of these technolo-
gies and the availability of resources. Managing these
rising costs will emerge as one of the key challenges
for the industry at large.

Other factors can influence companies’ decarboniza-
tion routes and operational results, including consu-
mers’ willingness to pay a premium for low-emission
products and the regulatory dynamics surrounding
carbon prices within the country. In this way, sector
strategies should probably be shaped by the imple-
mentation of government policies, as is the case with
the national ETS and CBAMs.

The transition will require a joint effort between regu-
lators, governments and industry stakeholders to
reshape the production chain, facilitate access to the
required capital and stimulate demand. Companies
must collaborate with regulators to secure financial
support for technologies, which will not only help
maintain local jobs but also meet growing demand for
low-emission products. Additionally, incentives can
come from the financial sector, including investments
from venture capital and private equity funds, to boost

55. For example, electrolyzer manufacturers may experience increasing demand for their products due to the essential role they play in the hydrogen value chain (McKinsey&Company, 2022).
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research and development (R&D) and support large-
-scale implementation (McKinsey&Company, 2022).

From an opportunity perspective, producers who
advance these technologies will have a competitive
advantage during the transition to a low-carbon eco-
nomy. The adoption of these technologies can also
generate opportunities throughout the ecosystem,
including for companies that offer equipment and
services aimed at implementing mitigation options>®
(McKinsey&Company, 2022).

5.1.2. FUELS

The scenarios developed by the Mitigation Options
study also evaluate mitigation opportunities in the
Fuel sector, which include technologies aimed at pri-
mary energy production centers, such as distributors
and importers of fuel oil, natural gas, coal plants and
coke ovens. However, mitigation options related to
final energy consumption are not addressed (MCTIC,
2017).

Altogether, the Fuel sector can significantly reduce
GHG emissions by 2050 by implementing the best
technologies available in the low carbon (BC) scena-
rio, with some of these measures already being adop-
ted with low-cost technologies or even at negative
costs. Table 3 shows abatement costs and potentials
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Table 3 - Total abatement costs and potential by segments of the Fuel sector for the BC scenario
between 2010 and 2050 and most representative mitigation options per segment

Fuel segment

Oil and natural
gas

Most representative
Mitigation Options

Flare ignition pilot installation;
installation of vapor recovery
units in storage tanks; inspection
and maintenance of equipment
connections, and improvement in
sealing and compressor casing.

Mitigation Potential between

2010 and 2050 (MtCO.e)

Low Carbon (BC)

Abatement Cost

(US$/tCO,e)*

415.0

10 a 50**

Mineral coal

Removal of methane from
ventilation air.

1.5

33

Biofuels

Increased electrical energy
generation in distilleries through the
use of more severe conditions in the

boiler (90 bar, 520°C) and straw
CO-processing.

35.4

-5.5,in 2030,
to -2.3 to 2050

Source: Brasil (2017k, 20171).

* The referenced source does not present the discount rate used to calculate the abatement costs of the measures presented.

**In the Oil and Natural Gas sector there are many mitigation options, therefore, the referenced source does not specify the cost of each one, it

only adds the range per total of measures.

56. CCS processes, when applied to the capture of CO, from renewable sources, are called BECCS (Biomass Energy with Carbon Capture and Storage).
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It is observed that intermediate cost measures,
between 10 and 50 US$/tCO,, have the greatest
potential in the Extraction and Production (E&P) seg-
ment. It is worth noting that many of these technolo-
gies provide fuel and electricity savings for refineries,
which makes a significant portion with zero or even
negative abatement costs (for example, moderniza-
tion of the flare system) (MCTIC, 2017f). In addition

to these options, the incorporation of “all electric”

technology into new maritime platforms stands out
among the most effective in the oil and natural gas
E&P segment (PETROBRAS, 2021).

From a global perspective, the McKinsey&Company
(2022) research presents the improvement of energy
efficiency as the most effective solution for reducing
emissions in the Fuel sector - a 10% improvement in
efficiency could reduce the intensity of emissions in
the oil and gas E&P segment by almost 4%. As alre-
ady mentioned, the electrification of equipment used
in extraction and refining would help to decarbonize
these activities. In addition, fossil fuel producers could
manage fugitive methane emissions with equipment
such as vapor recovery units and practices such as
leak detection. An important solution in carbon-in-
tensive processes in the value chain is the application
of CCUS.

The Climate Center uses the CPS and DDS scenarios
mentioned in the previous section to present the aba-
tement potential in the Fuels sector, offering a more
up-to-date perspective for Brazil. The main purpose
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of the mitigation measures is to reduce fugitive emis-
sions from gas flaring in the oil exploration and pro-
duction process, as well as minimizing leaks at oil
refineries and natural gas processing plants and redu-
cing emissions from mining activities and the storage
and transportation of natural gas. The importance of
technologies aimed at reducing emissions from coal
furnaces is also highlighted.

In the DDS scenario, these measures related to energy
supply could result in a reduction of approximately
41 MtCO, compared to the CPS scenario (CENTRO
CLIMA & COPPE/UFRJ, 2023). The potential for CO,
capture from innovative solutions, such as CCUS,
could reach 32% of the energy sector’s emissions -
around 130 million tons per year (CCS Brasil, 2023).

In addition to its potential to decarbonize the energy
sector, CCUS can also represent a technology to
remove carbon from the atmosphere when com-
bined with renewable energy from biomass, called
BECCS. The main applications for BECCS®® include
ethanol plants, biogas purification plants to produce
biomethane, and biomass or biofuel thermoelectric
power plants. Brazil has one of the largest potentials
for BECCS in the world, due to its tradition and parti-
cipation in the ethanol market, as well as its unexplo-
red - but growing - potential for biogas (CCS Brasil,
2023).
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Box 4

PETROBRAS’ PRE-SALT CCUS
PROGRAM

Petrobras’ CO, capture, use and geological storage
program inthe pre-saltfieldsis thelargestin the world
iNn terms of volume reinjected annually. According to
the Global Status of CCS 2021 report, the capacity
of CCUS projects in operation is 36.6 million tons of
CO, per year. In 2020, Petrobras reinjected 7 million
tons, representing around 19% of the total. The com-
pany has progressively increased the volume of CO,
reinjected, reaching 10.6 million tons in 2022.

CCUS technology involves separating CO, from
natural gas, followed by reinjecting the CO, into the
reservoir. By reinjecting the gas, there is an incre-
ase in production efficiency and a reduction in the
intensity of GHG emissions per barrel produced. This
solution allows Petrobras to produce oil with relati-
vely low carbon emissions (PETROBRAS, 2023).

Despite the growing literature, few studies estimate
the potential and marginal costs of sectoral abate-
ment in detail. Even so, based on the results obser-
ved, it was possible to map out mitigation strategies,
identifying the oil and gas E&P segment as having
the greatest potential for reducing emissions in the
Fuels sector and the importance of applying CCUS
technologies in this process.

In a context of energy transition, it is likely that the
demand for high-carbon fuels will decrease conside-

57. Characterized by its medium density and low Sulphur content.
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rably, while the search for alternative sources of clean
energy will increase. In this scenario, the oil and gas
E&P segment would retain its importance in the short
term as an anchor for ensuring countries’ energy secu-
rity. Even in the long term, a residual demand for fos-
sil fuels would continue, especially those with a lower
carbon footprint or higher quality, to meet the needs
of sectors facing difficulties in decarbonizing. The
combination of the use of technologies that improve
energy efficiency and the physical-chemical charac-
teristics of Brazilian pre-salt®” oil could position Brazil
strategically to supply this remaining demand and, at
the same time, reduce sectoral emissions (CEBRI et
al., 2021).

Furthermore, the biofuel production segment is cru-
cial not only for the decarbonization of the sector,
but of the country as a whole. To CEBRI et a/. (2021),
biofuels associated with the use of CCUS could be
a major competitive advantage for Brazil, especially
considering the availability of land, favorable agricul-
tural yields and domestic experience with the sub-
ject. Some advanced biofuels and biomass routes for
the production of petrochemicals can contribute to
achieving ambitious emission reduction targets®®.

The change in the composition of the energy pro-
duction mix would have cascading effects on other
sectors, which sell and demand products whose use
depends on fossil fuels. This observation is impor-
tant, because the adoption of mitigation technolo-
gies should not take place in isolation, but in a coor-

58. CCUS coupled with the biomass conversion chain can achieve negative emissions (CEBRI et a/.,, 2021).
59. Allied to this, issues at stake include the feasibility of producing biomass from waste and the availability of suitable land for growing bioenergy (McKinsey&Company, 2022).
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dinated seguence between the strategic sectors.
Therefore, efforts to expand biofuel production and
adopt low-carbon technologies in the fuel sector will
be linked to increased capital investment in industrial
sectors aimed at improving energy efficiency and
modernizing machinery capacity - this relationship is
also valid in the opposite direction.

The Energy sector presents some of the best oppor-
tunities for value creation, considering the mitigation
options and the increase in capital investments expec-
ted. The McKinsey&Company (2022) study estimates
that new industries based on hydrogen and biofuel
production could grow tenfold by 2050. However, a
transition from high-emission to low-emission energy
assets must be managed carefully; otherwise, energy
costs and fuel price volatility could increase, and
ensuring a reliable energy supply could become a
challenge.

In the long term, innovation has the potential to signi-
ficantly accelerate cost reductions. A recent analysis
indicates that the costs of producing green hydrogen
could fall by up to 60% between 2020 and 2030. At
this pace, green hydrogen could become cost-com-
petitive with traditional production methods by 2028,
especially in regions favorable to the production of
this type of energy (considering an average carbon
price of US$ 150/tCO2e by 2050). Expanding hydro-
gen production capacity would require an increase
in average annual global investment of around US$
55 billion, which would also result in substantial job
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creation, with an additional two million jobs rela-
ted to capital spending on infrastructure by 2050
(McKinsey&Company, 2022).

Increasing biofuel production would also require a sig-
nificant average annual global investment of around
US$ 175 billion. Demand for biomass would grow
during the transition to emissions neutrality, mainly
due to the adoption of biofuels®. The expansion of
biofuels could also generate around six million direct
and indirect jobs in operations and maintenance by
2050, as well as a further two million jobs related to
capital expenditure linked to infrastructure construc-
tion (McKinsey&Company, 2022).

In the case of Brazil, an IPEA (2022) study indica-
tes that the country is already attracting a significant
amount of investment in hydrogen production pro-
jects and the implementation of CCUS. The evolution
of these projects and others that promote decarbo-
nization, as well as fluctuations in production costs
over time, should influence the decisions made by
these sectors and, consequently, drive the country’s
pace in the transition to a low-carbon economy.
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5.2. SOCIO-ECONOMIC IMPACTS
OF CARBON REGULATION

Economic theory suggests that the introduction
of carbon pricing instruments makes it possible to
achieve the best cost-benefit ratio for a national miti-
gation target. However, in the short-term, pricing GHG
emissions has the potential to increase production
costs in carbon-intensive sectors, triggering impacts
on household income and consumption, prices, the
national competitiveness of these products and GDP
(Carvalho et al., 2022). These impacts may be unavoi-
dable on the road to a low-carbon economy, and it is
necessary to analyze them beforehand to minimize

their impacts.

Initially, the internalization of the carbon price has
an inflationary impact since production costs incre-
ase. The sectoral response to this price increase has
knock-on effects throughout the production struc-
ture, including endogenous changes in the use of
inputs and sectoral production (Brasil, 2017/m). These

short-term economic impacts generate strong
incentives for technological innovation that incre-
ases the cost-effectiveness of emissions control, so
that it becomes cheaper to control or emit less per
unit produced or consumed (\World Bank, 2020b).
These reactions, generated in the short-term, can tri-
gger, in the long-term, a technological lag in econo-
mies that delay the adoption of market instruments,
since mitigation options are generally intensive in
technological content. The Figure 7 presents a simpli-
fied summary of the expected transmission channels of

the short- and long-term macroeconomic impacts of
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The literature presents various results relationed to
these impacts (Carvalho et al., 2022; World Bank,
2020b). Economic impacts can be considered nega-
tive for a specific sector or group of consumers, but
desirable from the point of view of society as a whole.
However, without them, there can be no adjustments
in production and consumption to enable low-car-
bon trajectories. As these impacts are a reflection of
the need for adjustments in the economy due to the
commitment to an emissions control target, there is
no way of zeroing them out, but the cost-effective-
ness of economic pricing instruments allows them to
be minimized (World Bank, 2020b).

Thus, a carbon pricing policy should be treated as
part of a broader fiscal reform, including the pos-
sibility of recycling carbon revenues. In addition to
cost-effectiveness, well-targeted pricing can gene-
rate a “double dividend” by generating net macroe-
conomic benefits compared to a reference scenario.

For this to happen, the revenues earned by the gover-
nment through the auctioning of allowances, taxa-
tion on trading on the secondary market and possi-
bly penalties applied to agents must be returned to
society (recycled) through tax reductions or direct
distribution of income to the most vulnerable families.

In short, theintroduction of pricing mechanisms makes
it possible to achieve national mitigation targets at
lower costs and can affect differently agents and sec-
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tors of the economy. The effects of these mechanisms
can be amplified or nullified within economic interre-
lationships. A better understanding of these impacts
can help reduce uncertainties and encourage timely
investments in large-scale low-carbon technologies.
It is therefore useful to create scenarios that identify
the socio-economic impacts of carbon regulation in
Brazil, especially in sectors that are likely to be subject
to regulation, such as Industry and Fuels. This section
presents some scenarios and results found in recent
studies on the impacts of carbon pricing on different
economic and social aggregates, such as GDP, unem-
ployment, price levels and income distribution.

5.2.1. SOCIO-ECONOMIC IMPACTS OF
CARBON REGULATION IN BRAZIL

The socio-economic impacts of implementing a regu-
lated carbon market in Brazil should be analyzed as
deviations from a baseline scenario in which there is
no pricing of GHG emissions. These impacts are clo-
sely linked to the assumptions adopted in the refe-
rence scenario and, therefore, a direct comparison of
the results from different models is not recommen-
ded since the assumptions and limitations considered
in the construction of the scenarios may vary from
one model to another. This section therefore provides
a specific analysis of the scenarios for each reference.

5. Costs and socioeconomic impacts
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It is important to note that models do not usually cap-
ture the different nuances brought about by pricing
iInstruments. The implementation of a tax or an ETS
generates different socio-economic impacts, and it
Is important to consider these particularities and the
specific objectives of the regulated carbon market in
Brazil.

Through the scenarios mentioned in section 5.1, the
“Mitigation Options” study not only estimated the
costs and potential for reducing emissions, but also
assessed the impacts that mitigation opportunities
would have on different economic and social sectors.
The study considered a reference scenario, which
reflects current government policy targets, as well as
BC scenarios, in which the best available technologies
are applied, with different carbon values (BCO, BC25,
BC100). Implementing a scenario that internalizes a
carbon value of 25-100 US$/tCO, would have a low
impact on GDP, employment and income indicators
by 2050, with an average annual variation in GDP of
-0.10% and -0.83% per year. However, the mining, pig
iron and steel, electricity, oil and gas sectors would be
significantly affected due to their interdependence
with subseqguent activities. For this reason, this study
argues that carbon revenue recycling mechanisms
are essential to counterbalance the negative effect of
poricing carbon (Brasil, 2017a).

Along the same lines, the PMR Brazil Project pre-
sented different carbon pricing scenarios in Brazil:
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a reference scenario, which reflects the continua-
tion of current standards and instruments, and six
other scenarios with different pricing characteristics.
In the Main®®, the design of the measures is adapted
to national sectoral realities, with a regulated scope
that includes Industry (various segments®) and Fuels
(indirectly regulated users, such as transport and
thermoelectric generation) (World Bank, 2020b).

Even with the high ambition of the pricing scena-
rios®?, there was no economic damage compared to
the reference scenario. The simulated measures have
characteristics that play the expected role, protecting
the competitiveness of the regulated sectors while
taking advantage of opportunities, either through
revenue recycling or incentives for low-cost mitiga-
tion via compensation.

As a result, in contrast to the “Mitigation Options”
study, the PMR Brazil pricing scenarios are associa-
ted with positive effects on economic activity. In
2030, GDP growth is approximately 2.25% higher
than in the reference scenario. In addition, an incre-
ase of around 1.5 million jobs® was observed in these
scenarios. It is also worth noting that even with avoi-
ded mitigation capital expenditure of more than R$
100 billion, these scenarios have a slightly higher
iInvestment rate. Despite the positive balance for the
economy, the increase in activity and the cost com-
ponent generated by the carbon price have an infla-
tionary impact in the pricing scenarios compared to

60. The main characteristics of the main scenario, called “baseline”, include the use of the ETS as a pricing instrument, with regulatory thresholds covering industrial establishments with annual emissions above 25 ktCO,, as well as all fuel distributors and importers.

61. The segments considered were the chemical industry, pulp and paper, steel, aluminum, cement, lime, glass, food and beverages, textiles, mining and ceramics.

62. The particular characteristics of the other pricing scenarios are based on deviations from the “baseline” scenario.
63. The jobs in the World Bank (2020b) study refer to full-time jobs, i.e. 44-hour working weeks.
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the reference one, which is reflected in a lower trade
balance (World Bank, 2020b).

In another paper, the Instituto Talanoa (2021) sug-
gests that the path to decarbonization can be achie-
ved with a carbon price of 9.5 US$/tCO e in 2025 and
19 US$/tCO e in 2030. It considers a reference scena-
rio, with the continuation of ongoing policies and the
resumption of economic growth, and more ambitious
scenarios, which include carbon pricing and assump-
tions to achieve climate neutrality by 20304,

The higher ambition scenarios are characterized by
higher levels of domestic prices, which contributes
to a deterioration in the terms of trade and results in a
larger deficit in the balance of trade compared to the
reference scenario in the years 2025 and 2030. On
the other hand, for these same periods, a marginally
higher GDP is expected (0.04% and 0.30% in 2025
and 2030, respectively), a slightly lower unemploy-
ment rate (reduction of O.1 percentage point in 2030)
and a slightly higher average disposable income for
the lowest income bracket (0.07% in 2025 and 0.30%
in 2030) (Instituto Talanoa, 202D.

These scenarios show that carbon pricing directly
affects the prices of oil derivatives, leading to an
increase in the price of LPG of R$ 2.0 and R$ 3.9
per 13 kg canister by 2025 and 2030, respectively.
Gasoline tends to be the most affected fuel (an incre-
ase of R$ 0.07 per liter in 2025 and R$ O.15 per liter in
2030), followed by diesel oil, with increases of R$ 0.06
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and R$ 0.13 per liter in 2025 and 2030, respectively.
Consequently, carbon pricing has a more significant
iImpact on carbon-intensive sectors and the recycling
of revenues from carbon pricing favors job creation,
resulting in the creation of more than 150,000 jobs
compared to the baseline scenario, mainly in the servi-
ces, transport, forestry and biofuels sectors (Instituto
Talanoa, 2021).

According to the same reference, the pricing scena-
rios make it possible to strongly reduce emissions in
2030 and put Brazil on the path to neutralizing GHG
emissions by 2050, while at the same time, thanks
to revenue recycling, mitigating the adverse effects
of carbon pricing on poor families. The gains in dis-
posable household income in these scenarios are
significant compared to the baseline scenario, due
to higher levels of activity, lower labor burdens and
higher government transfers, which are reflected in
more jobs and higher income.

The economic impacts needed to achieve the reduc-
tion target required by the Paris Agreement were also
analyzed by Carvalho et al. (2022). They consider
three scenarios between 2022 and 2030: a reference
scenario (command and control without negotiation),
a broad market scenario (carbon market encompas-
sing all productive sectors) and a restricted market
scenario (carbon market only in selected sectors®),
with variable carbon prices. Based on this approach,
the paper identifies that the more sectors participate
in the market, the smaller the drop in the level of sec-
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toral activity. This is because, by sharing the reduc-
tion target between them, costs are distributed.

However, in the broader market scenario, the inclu-
sion of sectors such as agriculture and food has the
potential to have a significant impact on household
consumption in the case of the lower income brackets.
This regressive effect can be explained by the diffe-
rent consumption patterns of each income group.
Products from these sectors account for a larger
share of the consumption of lower-income families.
Therefore, a broad regulated carbon market, which
iIncludes all productive sectors, could have negative
distributive effects despite reducing the price of the
carbon needed to reach the reduction target, requi-
ring compensation mechanisms to be structured to
include industry sub-sectors with a large share in the
basket of the poorest families.

It is also important to mention that the inclusion of
voluntary market credits in the regulated market car-
ries, in addition to the carbon credits, the socio-econo-
mic impacts of their generation. It is noteworthy that
the local communities of carbon projects, especially in
nature-based solutions projects, often include tradi-
tional, indigenous, riverine and quilombola popula-
tionsthataredirectlyimpactedbytheprojects.Forthe
Impact to be positive, these populations must partici-
pate effectively inthe design of carbon projectsand be
given due recognition (ICC Brasil & WayCarbon, 2022).

Although there are concerns about the poten-

64. This carbon price is introduced through an ETS in industry and a carbon tax on the burning of fossil fuels in other sectors. In addition, an annual rate of Zero Deforestation by 2030 in the Amazon and Atlantic Forest is assumed.

65. Transportation, Thermal Power, Non-ferrous Metallurgy and Cement.
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tial regressive impacts of carbon pricing, scena-
rios such as World Bank (2020a), which only include
the Industry and Fuels sectors, have shown positive
social impacts. Both the real average income and
the proportion of real disposable income of the poo-
rest 20% of the Brazilian population have increased
and are higher in the scenarios with pricing than in
the reference scenario. These results can be attribu-
ted to a number of factors, such as the increase in
economic activity, the reduction in unemployment,
the effective allocation of revenues from carbon pri-
cing and the fact that, unlike in developed countries,
Brazil does not have a significant portion of the low-
-income population’s income earmarked for heating
homes, reducing possible energy expenses. In addi-
tion, Brazil has a clean electricity matrix compared to
global standards.

In this way, the intelligent recycling of revenues
from carbon pricing can result in a reduction in both
greenhouse gas emissions and social ineqgualities.
(Instituto Talanoa, 2021). These revenues can be used
INn various ways, whether for investments in sustaina-
ble technologies, reducing taxes, transfers to vulne-
rable families, increasing government investments, or
even paying off government debt.

In practice, ETS revenues are often used to promote
climate action or to compensate particularly vulne-
rable groups. While some jurisdictions have set up
separate funds to collect and distribute auction reve-
nues according to a comprehensive investment plan
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or spending priorities, revenues can also go into the
general budget without earmarking (Santikarn et a/.,
2019). Considering ETS and carbon taxes, most of the
revenue goes to specific purposes, in particular spen-
ding on green technology, contributing to the incre-
ase in emissions reductions in the jurisdiction in the
long term. This proportion for specific purposes has
been increasing over the years and has been driven by
the increase in revenue in the EU ETS, where most
of the revenue (over 50%) is used for climate and
energy-related purposes. It is also important that
part of the revenue goes directly to vulnerable fami-
lies and companies, minimizing the negative distribu-
tional effects of carbon pricing (World Bank, 2023b).
Figure 8 shows the proportion of each form of reve-
nue allocation.

As well as recycling revenues, increasing the invest-
ment rate as a proportion of GDP is a fundamental
condition for achieving the benefits of pricing and
thus sustained economic growth. In Brazil's case, it
Is estimated that by 2030, low-carbon investments
could add R$ 2.8 trillion to GDP and create two million
additional jobs compared to the current development
model (Romeiro et al.,, 2021).

On the other hand, the World Bank (2023d) estimated
that investment needs for climate action represent
approximately 1.2% of Brazil’'s GDP for the period from
2022 to 2050, with around 0.8% of GDP between 2022
and 2030. Most of these investments are related to
the transportation system, which requires infrastruc-
ture to switch from road to other modes. Although
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Figure 8 - Allocation of revenues from ETS
and carbon taxes in 2021
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Source: Own elaboration based on World Bank (2023a)

66. Other transition needs, such as retraining or re-qualification of affected workers in agriculture or industry, have not been estimated.
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large investments are required, these costs are par-
tially offset by savings, such as reduced energy costs
in transport and industry, less congestion and less air
pollution. These economic benefits represent appro-
ximately 0.3% and 0.7% of GDP for the periods 2022
to 2030 and 2022 to 2050, respectively (World Bank,
2023a).

However, there will be greater public investment
needs related to transition, compensation and social
spending. During the period from 2022 to 2050,
social spending to facilitate the transition of affec-
ted workers and communities is R$ 700 million for
the coal sector and R$ 550 million for the gas sector,
with these amounts being reduced due to the small
number of workers in these areas. Over the same
period, compensation costs for asset owners are not
significant for the one coal-fired plant that needs to
be decommissioned before the end of its useful life
(R$ 1.9 billion), but are very high for gas-fired plants
(R$ 217 billion). The high cost of shutting down gas-
-fired power plants between 2022 and 2050 is lar-
gely due to the plan to build new plants in the coming
years®® (World Bank, 2023a).

To meet the greater needs for investment in infras-
tructure and social spending in a limited fiscal con-
text and with pressure from an ageing population, it
is essential to create an enabling environment (regu-
latory certainty and legal security) to attract private
investmentinresilient, low-carbon development. The
country’s climate strategy must rely on multiple sour-
ces of funding, such as redirecting public spending and
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making strategic use of climate finance opportunities
(World Bank, 2023a). In the energy sector, there are
still significant subsidies that encourage carbon-inten-
sive and economically inefficient activities. According
to the Institute for Socio-Economic Studies (INESC),
the government’s tax waiver was R$ 99.39 billion in
2019 for fossil fuels, equivalent to 1.36% of GDP in
the same year (INESC, 2020). In the case of mineral
coal for thermoelectric generation in the south of the
country, subsidies reached almost R$ 1 billion in 2020,
and were extended until 2040. Incentives for coal-fi-
red power generation could be redirected to support
the transition to clean energy sources, reducing the
tax burden on the public sector (World Bank, 2023a).

In summary, in the long term, pricing scenarios allow
for significant savings in terms of mitigation invest-
ments - by optimizing the order of entry of mitiga-
tion options - and reduce distortions caused by other
taxes, allowing for greater dynamism in the economy,
higher GDP and a warmer job market.

Most studies on the possible impacts of a regulated
carbon market in Brazil stress the importance of effi-
cient allocation and appropriate use of revenues from
pricing instruments as a strategy to mitigate regres-
sive effects on income and sustain long-term econo-
mic benefits. This includes the introduction of income
transfer programs and the increased investment in
the adoption of more efficient and cleaner technolo-
gies (World Bank, 2020b).
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5.2.2. SOCIO-ECONOMIC IMPACTS OF
CARBON REGULATION IN IMPLEMENTED
SYSTEMS

Thesocio-economicimpacts ofcarbon pricing depend
on the design of each system. Many jurisdictions have
already introduced pricing, some for years, such as
the European Union with the EU ETS. With empiri-
cal literature, their experiences provide useful lessons
to guide the implementation of a Brazilian market.
Most jurisdictions have adopted a gradual approach
to implementing emissions trading, with the carbon
price starting at low levels, possibly reflecting uncer-
tainty about its impacts (SHANG et al., 2023).

As mentioned in the section 5.2 of this report, one of
the main short-term effects is an increase in prices.
Thus, the burden of carbon pricing can be passed on
to producers and consumers through higher prices.
Ganapati, Shapiro and Walker (2020) concluded that,
on average, 70% of the changes in input costs caused
by higher energy prices are passed on to consumers
in the short and medium term. In the case of the EU
ETS, Fabra and Reguant (2014) reported that market
costs are almost entirely passed on to prices.

Evidence from the systems already in place also sug-
gests that the adverse effects on low-income groups,
via higher consumer prices, can be mitigated by allo-
cating the revenues generated by pricing to aid and
compensation policies for these groups (Bowen, 2011;
Baranzini, 2017; Sager, 2019; Dorband et a/., 2019).
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As for the impact on jobs, the results of a Computable
General Equilibrium model applied to China’'s ETS
show that the ETS increases the unemployment rate
in the short term, but it tends to decrease in the
medium to long term. The ETS leads to a decrease
in employment in sectors that consume a lot of elec-
tricity, including coal and oil production, manufactu-
ring, mMining, construction, transportation and service
sectors. In contrast, it provides for increased employ-
ment in the electricity sector through the energy
transition and in agricultural, water, heat and gas pro-
duction sectors, since these sectors are complemen-
tary to the electricity sectors or are not carbon-inten-
sive (Chen & Wang, 2023). Therefore, there is a job
transition from more carbon-intensive sectors to less
carbon-intensive sectors.

Job losses and gains can be translated into job tran-
sitions, involving the movement of workers between
skills, functions, companies, sectors and geographies.
The study McKinsey&Company (2022) suggests a
net increase of around 15 million jobs associated with
changes in the economic activity of specific energy
and land use systems resulting from the transition.
Historical analyses also recognize that the use of new
technologies usually creates far more jobs than it
destroys. This includes new jobs in occupations that
could not have been envisioned at the outset.

Many studies on carbon pricing have found no evi-
dence of a negative impact on regulated compa-
nies’ economic performance and competitiveness
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(Dechezleprétre et al., 2018; Jaraite & Maria, 2016;
Loschel et al., 2019; Richter & Mundaca, 2013; Verde,
2020). On the contrary, some have observed a posi-
tive impact on the economic performance of com-
panies regulated by the EU ETS, especially during
its Phase | (Alves et al., 2011, Léschel et al.,, 2019).
These results can be explained by the over-allocation
of emission allowances, which led to a drop in pri-
ces, and by the ability of companies to pass on costs
to consumers in certain sectors. These factors have
even allowed some companies to generate unexpec-

ted profits (Joltreau & Sommerfeld, 2019).

To help mitigate the regressive effects of carbon pri-
cing, the authors evaluate the different impact chan-
nels and their attributes based on available evidence.
They suggest that measures to contain distributional
impacts of consumption should initially focus on short-
and medium-term effects to gain political support and
protect the well-being of the most vulnerable. In the
long term, improved energy efficiency and the tran-
sition to less carbon-intensive energy sources incen-
tivized by pricing can help mitigate rising production
costs and consumer inflation (Acemoglu et al., 2012).

Sager (2019) argues that the socio-economic impact
of any carbon pricing scheme depends on the use of
the revenues. Raymond (2019) points out the impor-
tance of using revenues to promote tangible, widely
distributed and easily recognized public benefits, as
well as adopting appropriate uses according to local
circumstances. As mentioned above in section 2.2,

67. The package of proposals aims to provide a coherent and balanced framework for achieving the European Union’s climate objectives that: ensures an equitable and socially just transition; maintains and strengthens the
innovation and competitiveness of European Union industry; and supports the European Union’s leading position in the global fight against climate change.
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carbon pricing instruments generated US$ 95 billion
INn revenue in the jurisdictions that adopted them in
2022 (World Bank, 2023b).

ETSs generally produce proportionally less revenue
than carbon taxes, despite having a wider coverage,
but if the distribution of allowances is done through
full auctions, their revenue stream would be higher,
and could even be similar to a direct tax. However,
it should be noted that, in some cases, increasing
revenues in this system may not be advantageous, as
political feasibility often favors lower revenues (Carl &
Fedor, 2016).

Only a fraction of the pricing systems implemented
allocate some portion of the revenue directly to poor
families (Carl & Fedor, 2016). In the EU ETS, studies
Indicate that carbon pricing has neutral or even pro-
gressive effects for most EU member states, but the
effect for the region as a whole tends to be regressive,
mainly due to differences between countries (Feindt
et al., 2021). As a result, new regulations on the use
of revenues have been incorporated into a broad set
of proposals launched by the European Commission
through the “Fit for 55”6 package, which includes the
creation of the Social Climate Fund (Fundo Social
para o Clima).

In other emissions trading systems, only a few coun-
tries have implemented measures to support the most
vulnerable households, partly due to the very low
levels of pricing in some of them (China, Colombia and
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South Africa). On the other hand, almost all of them
include measures to mitigate the impact on compa-
nies, such as tax cuts (British Columbia), exemptions
(Colombia, France and South Africa), free emissions
allowances (California) and low initial carbon tax rates
(Singapore and Sweden) (Shang et a/., 2023).

In addition to the socio-economic impacts, to deter-
mine the effectiveness of emissions trading in terms
of reducing emissions, it is crucial to evaluate the
results of ongoing markets, even considering the lack
of uniformity and the difficulty of accessing data.
Regarding the installations covered by the EU ETS,
according to the European Commission, there was a
reduction of around 41% in emissions between 2005
and 2022. In the case of New Zealand, the amount of
emissions reported under the ETS has remained rela-
tively stable since 2015, while in South Korea a reduc-
tion in the carbon intensity of regulated entities has
been observed in the manufacturing and construc-
tion sectors, but not in the energy sector (European
Commission, 2019; ICAP, 2021). However, it is diffi-
cult to determine what part of these results is attri-
butable to the ETS, due to the numerous factors that
influence emission levels and the lack of reliable data
to compare current emissions. The complexity of cri-
sis events (such as the Covid-19 pandemic and the
Ukrainian War) also makes it difficult to understand
the longevity of their impacts.

Furthermore, policies related to the EU ETS can have
an economic impact on developing countries. As alre-
ady mentioned, the implementation of CBAM could
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affect the exports from several of these countries, cau-
sing a significant impact on their economies. However,
as the purpose of this mechanism is to encourage
cleaner production processes, the European Union
says it is ready to collaborate with low- and middle-
-income countries in decarbonizing their manufactu-
ring industries by providing the necessary technical
assistance.

5.2.3. POINTS OF ATTENTION FOR
IMPLEMENTING A REGULATED MARKET
IN BRAZIL

The impact of carbon pricing in Brazil on the different
income strata of society will depend on the produc-
tive sectors that will be covered and, above all, the
destination of the revenues from this market. Carbon
revenues can be used to increase public investment,
reduce taxes on private agents, increase income trans-
fers or repay public debt. In the long term, increased
investment in infrastructure, more efficient and cle-
aner technologies should ensure sustained economic
growth.

While the destination of revenues is important, the
way in which these revenues are managed and used
in the long term is even more fundamental - it must
be ensured that they are truly effective in mitigating
emissions and minimizing socio-economic impacts.
Regardless of how carbon revenues are directed, the
qguality of this public spending requires structuring,
rationalizing and prioritizing efficiency. For this to
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happen, the entity responsible for the market must
take a leading role in measuring the results and analy-
zing the impacts of public policy, whatever it may be.

Before assessing the measures needed to mitigate the
possible socio-economic impacts of a regulated car-
bon market, it is necessary to deal with the challenges
of its implementation. Two topics deserve attention
here:

1. The complexity of trading instruments: the
Implementation of infrastructures for trading and
Managing carbon credits can be very complex, which
requires a robust financial system;

2. The engaging role of the public sector: the
public sector must act to create a consensus and cir-
cumvent potential political resistance from sectors
that may oppose the implementation of the carbon
market, especially those who see it as an economic
burden.

Finally, even before implementation, it is essential that
the public and private sectors are aligned in favor of
decarbonization strategies that support the sustained
growth of the Brazilian economy. For this to happen, it
Is up to the government to provide transparency and
propose a clear timetable for the phased implemen-
tation of the ETS, with specific milestones to evaluate
the progress and effectiveness of the actions.
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The purpose is to estimate abate-
ment costs and potentials:

» Estimating abatement costs and potentials is
essential for analyzing the economic viability
of GHG reduction projects and identifying
mitigation opportunities in selected sectors.
Based on the marginal abatement costs, it is
possible to evaluate the least-cost options
for achieving long-term mitigation targets.

Opportunities for the industrial
and fuel sectors in a regulated
market:

» The industrial and Fuels sectors play a strate-
gicrole in the decarbonization of the Brazilian
production chain. Both are covered by most
of the ETSs in force until 2023 and are more
likely to be covered by a regulated carbon
market in the country.

p Industry can adopt energy efficiency measu-
res with significant potential to reduce GHG
emissions at negative abatement costs. In the
Fuel sector, mitigation opportunities include
the adoption of more efficient technologies
at various stages of the production chain,
with actions capable of increasing operatio-

3. Potential impact of the EU CBAM
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nal efficiency and reducing emissions at low
or negative cost.

Overcoming entry barriers and seeking
more disruptive solutions, such as the use
of green hydrogen and CCUS, is necessary
to achieve more ambitious sectoral goals in
the long-term.

e Socio-economic impacts of carbon
pricing in Brazil:

» In terms of modeling, carbon pricing scena-

rios point to a low impact on macroecono-
mic indicators, especially when associated
with revenue recycling mechanisms.

Pricing can directly affect the production
prices of carbon-intensive sectors, causing a
negative distributive effect on income when
all sectors are included. However, by inclu-
ding only strategic sectors, this effect can be
reversed or even generate positive impacts
on income.

To sustain positive potential impacts and
mitigate the negative ones, it is necessary to
allocate revenues effectively and fairly. To this
end, it is necessary to study the efficiency of
different forms of revenue recycling in mini-
mizing the impacts of implementing a natio-
nal ETS on the Brazilian population. Among
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the possible alternatives, consider incentives
for the adoption of clean and efficient tech-
nologies, tax reductions, support for vulne-
rable families, increased government invest-
ments, among others.

Lessons learned from implemen-
ted systems:

p» Thereis NO consensus on the socioeconomic

impacts of pricing in implemented systems,
as they depend on the specific characteris-
tics of each instrument, the socioeconomic
conditions of the country, and the operating
conditions of the regulated sectors.

Empirical experience shows that the burden
of carbon pricing can be passed on to pro-
ducers and consumers through prices, affec-
ting lower income groups more intensely.
There has also been a transition of jobs from
more carbon-intensive to less carbon-inten-
sive sectors.

Despite the importance of recycling income
to mitigate the regressive effects of carbon
pricing, only a few jurisdictions have adop-
ted measures to support the most vulnerable
families.
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Based on the theoretical and empirical research car-
ried out throughout the study and the trends pointed
out in the key messages sections of each chapter, it is
understood that there are several points of attention
that the Brazilian government should consider esta-
blishing a carbon market in Brazil and the private sec-
tor in relation to the impact of a national market and
international border adjustment mechanisms. The
study therefore presents the following recommenda-
tions with the potential to minimize negative impacts
and boost the domestic market.

6.1. TO THE GOVERNMENT

The recommendations to the government are aimed
at increasing the country’s climate ambition, avoiding
possible regressive effects on the most vulnerable
populations and enabling a just transition to a low-
-carbon economy.

FOR THE IMPLEMENTATION OF THE
BRAZILIAN ETS:

‘I_ Ensure transparent and open consultation
with the entities to be regulated and insti-
tutions with technical knowledge of carbon
markets to design the rules of the Brazilian
carbon market during the government’s draf-
ting process.

2 Implement a regulated carbon pricing sys-
tem (ETS) to ensure that there is an exemp-

5. Costs and socioeconomic impacts
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tion from or reduction in the fees imposed
by EU CBAM for exported products, which
can safeguard competitiveness related to the
International market.

Define the institution that will be responsi-
ble for operating the ETS, whether it will be
a ministry or an independent body to be cre-
ated, as well as other institutions that could
be involved in operating the system, such as
regulatory and implementing agencies.

Define the legal nature of the emissions
allowances to be traded in the ETS so that
there is legal certainty and tax predictability
for the regulated agents and other agents
involved. This definition is fundamental in esta-
blishing the market regulator, which will deal
with the technical and procedural issues rela-
ted to the creation of this trading environment.,

Establish phases for the implementation of
the ETS to:

5.1. Start implementation by regulating the
fuel and industry sectors and expand the
number of regulated sectors. To increase the
ambition to reduce emissions, distribute sec-
toral costs and mitigate the fall in the level
of sectoral activity, the sectoral coverage of
the market should be broader in the coming
periods.

5.2. Gradually reduce the ETS cap to incre-
ase climate ambition and support the targe-
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ting of investments towards climate neutrality
at the scale and pace required.

5.3. Initially include domestic offsets in the
Brazilian ETS for project types that are eli-
gible to reduce compliance costs for compa-
nies and encourage decarbonization in other
sectors, thus minimizing the impact on emis-
sions mitigation in regulated sectors.

5.4. Periodically reassess the impacts of
the ETS to guarantee the effectiveness of
the carbon pricing policy, considering the
review of the system and when it will be
done. If necessary, include more sectors, the
reduction of the cap, greater restriction of
the use of offsets and alteration of the use of
revenue..

Reconcile free allocations and allocations
through auctions considering:

6.1. The adoption of the grandfathering cri-
terion, for free allocation of 50% to all sec-
tors with a competitiveness risk;

6.2. And a percentage of allocation through
auctions designed to raise revenue that can
boost emissions mitigation actions and mini-
mize the socio-economic impacts of imple-
menting the ETS, such as the increase in the
price of inputs that must be passed on to the
end consumer. The allowances sold in the auc-
tions must have a minimum price so that the
incentive to decarbonize is maintained.
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Recycle any revenues effectively and fairly,
in order to offset the negative distribu-
tive effect on the population’s income and
on sectors whose competitiveness will be
affected by the pricing mechanism, and for
investments in decarbonization or R&D pro-
jects. The possible uses of the revenue should
be studied, prioritizing, in the long term, incre-
asing the incentive to adopt more efficient,
clean and sustainable technologies, using
robust targets and metrics for evaluating per-
formance and effectiveness. Recycling reve-
nue can help mitigate the increase in pro-
duction costs and, conseguently, consumer
inflation. This allocation of resources should

also help catalyze private investment.

Implement a system of stringent penalties to
deter potential fraud, considering that regu-
lated entities will weigh the trade-off between
paying fines or acquiring emission allowances.

Regarding the inclusion of compensation:

9.1. Study the types of carbon projects that
will be eligible for inclusion as offsets in the
regulated Brazilian carbon market, conside-
ring the non-inclusion of types of projects that
could flood the market and jeopardize allowa-
nce transactions and the effective reduction
of emissions in the system.

9.2. Have as a criterion for inclusion in com-
pensation projects that benefit and count
on the active participation of local commu-
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nities - traditional, indigenous, riverine and/or
quilombola populations - including revenue
sharing and income generation.

OTHER RECOMMENDATIONS
TO THE GOVERNMENT:

1.

Implement,simultaneouslywiththeadoption

of carbon pricing, a robust MRV system for
recording and monitoring mitigation results
for compliance with the NDC and that inte-
grates with other systems. Forexample, public
programs and policies linked to the progress
of the different sectors in relation to the tar-
gets stipulated by the NDC, the ETS and the
transactions to be carried out under Article 6,
to provide data to guide the national strategy
for action in carbon markets. This system, as
well as being a prerequisite for the ETS to
work, can prove the lower carbon intensity of
its exported products compared to interna-
tional competitors. This strategy would allow
Brazil to better prepare itself to deal with the
requirements imposed by EU CBAM.

Supporting and directing the private sector
in its decarbonization so that Brazilian com-
panies do not lose competitiveness interna-
tionally, since their competitors, who are cur-
rently under stricter regulations regarding the
climate impact of their activities, are prioriti-
zing this process. This can be done through
sectoral trade associations, such as the State
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Industry Federations and the Brazilian Banking
Federation (FEBRABAN).

Strive to fulfill the commitment to zero ille-
gal deforestation and to reduce legal defo-
restation in the country, given the represen-
tativeness of its emissions for the country
and the non-inclusion of the forestry sec-
tor in the Brazilian ETS as a regulated sector.
Furthermore, it is important to include among
its actions the establishment of clear defini-
tions so that the Federative Units (FUs) are
able to carry out avoided deforestation pro-
jects at the jurisdictional level.

Take astandforthe World Trade Organization
(WTO) to guarantee clear rules regarding
the equal measurement of the carbon inten-
sity of products and their production proces-
ses, so that different production routes and
the reality of each country are considered,
as well as the electricity matrix. This would
protect national sectors from carbon leakage,
provide better results for the footprint of
exported products, and ensure Brazil's com-
petitive advantage in terms of its cleaner elec-
tricity matrix;

When discussing the methodology to cal-
culate emissions according to the European
Union’s CBAM guidelines, it is essential to
broaden the approach to include not only
direct emissions, but also to consider car-
bon removals from the sustainable imple-
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mentation of forests. In the Brazilian context,
where vertical companies use these forests
responsibly in sectors such as charcoal-fired
steel, pulp and paper, flooring and panels, it is
crucial that the methodology recognizes this
positive contribution to a more complete car-
bon balance. Therefore, it is recommended to
consider the net balance between emissions
and removals, promoting sustainable indus-
trial practices and moving towards global car-
bon emission reduction targets.

Support the debureaucratization and simpli-
fication of transaction processes, as well as
implement digital technology for the MRV
and carbon credit certification processes.

Enable a series of important institutional
measures for the voluntary carbon market
to facilitate the interaction of this market
with the Brazilian and international regulated
market within the scope of Article 6 and to
support the use of carbon credits in the decar-
bonization process of Brazilian companies:

/1. Define the legal nature of carbon credits
and the roles of financial institutions and the
carbon credit asset regulator. In addition,
create a trading infrastructure, as well as
bookkeeping and create identification codes

for the credits.

7.2. Foster the development potential of the
voluntary carbon market, considering that its
projects can contribute to social equity and
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ecological balance generated by the protec-
tion of biodiversity, equitable access to sus-
tainable development and the eradication
of poverty and climate justice, in harmony
with the Paris Agreement and the Climate
Convention.

7.3. Strengthen the government’s technical
bodies on carbon projects, local community
participation in these projects, REDD+ and
Jurisdictional REDD+, for example.

Given the planning for compliance with the
NDC, establish the strategy for selling cre-
dits through Article 6 mechanisms, consi-
dering the interaction between the regulated
and voluntary markets in Brazil.

3. Potential impact of the EU CBAM
on selected Brazilian products

4. Brazil’s policy and regulatory
updates on carbon markets

6.2. TO THE PRIVATE SECTOR

To strengthen national carbon markets and support
companies exporting products potentially affected
by border adjustment mechanisms and sectors to
be regulated under the Brazilian ETS, the following
recommendations have been drawn up.

‘I ] Prioritize decarbonization as an urgent stra-
tegy to be implemented, independently and
in parallel with the process of creating a
regulated market in Brazil, with the purpose
of not losing competitiveness internationally,
considering that its competitors are advan-
cing on this agenda due to the more restric-
tive regulations to which they are subject.

2_ Drawing up a greenhouse gas (GHG) inven-
tory and calculating the carbon footprint
of the products produced is the first step
in diagnosing companies’ emissions profiles.
Calculations and monitoring should be conti-
nually improved.

3_ Expand the effort to reduce and remove
GHG emissions by investing in technologi-
cal development and innovation, as advoca-
ted by initiatives such as the Science-Based
Targets (SBTi), with a view to contributing to
sustainable development and avoiding the
loss of competitiveness of its products inter-
nationally with the implementation of EU
CBAM and other border adjustment mecha-
nisms that may emerge.

5. Costs and socioeconomic impacts
of mitigation in selected sectors

4.

6. Recommendations

Strengthen the involvement of the finan-
cial sector to increase market liquidity and
the possibilities of financing and financial
mechanisms for decarbonization projects.
Pricing economically guantifies the advantage
of reducing emissions and therefore contribu-
tes to assessing the credit risk of these pro-
jects. If emissions allowances can be used as
collateral for financing, there is the possibility
of reducing the cost of credit for decarboni-
zation projects. Other financial mechanisms
should be developed to reduce the cost of
capital for regulated entities.

Defend the reduction of legal deforestation
and zero illegal deforestation in the coun-
try and the expansion of reforestation con-
sidering its representativeness of greenhouse
gas emissions from the forestry sector as a
whole, since more and more trading partners
are making demands in this regard.

Those involved in the supply of carbon cre-
dits, with a view to including offsets in the
regulated Brazilian market, should invest in
carbon projects that include the participa-
tion of and generate income for indigenous
and traditional populations directly affected
by project activities, considering their historic
contribution to environmental preservation
and ensuring that they have economically via-
ble alternatives for maintaining the forest and
their culture.
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The establishment of a regulated market in Brazil is
urgent, given the climate crisis and the new dynamics
of imports and exports that are emerging with border
adjustment mechanisms. This market has the potential
to put the country on a faster decarbonization path,
consistent with the expectations of climate ambition.
It is hoped that guidelines will soon be established to
support its implementation and guide companies in
the sectors to be regulated. Furthermore, at a natio-
nal level, there are expectations of definitions that
will support action in the voluntary market, favoring
its growth, and at an international level, updates are
awaited on the operation of Article 6 mechanisms.
Therefore, considering the changes in the dynamics
of carbon markets in Brazil that are currently taking
place, we recommend the continued development of
studies in the area of carbon markets with the purpose
of encouraging and communicating their evolution.
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8. ANNEXES

8.1. ANNEX A: INFORMATION FROM THE ORIGINAL DATASETS TAKEN
FROM ECOINVENT FOR SELECTED PRODUCTS

Table A -1 - Original dataset used to assess the steel footprint

Name of activity Geography Classification Version (:;?ig%ael)
Steel production, 41122: Alloy steel in ingots
converter, low- or other primary forms and 3.9.1 - Allocation,
Europe . 2.08
-alloyed - RER - ste- semi-manufactured alloy steel cut-off
el, low-alloyed products
Steel production, 4N22: Alloy steel in ingots
converter, low- Rest of the or other primary forms and 3.9.1 - Allocation, 518
-alloyed - RoW - ste- world semi-manufactured alloy steel cut-off '
el, low-alloyed products

Source: Ecoinvent, 2023.

Table A - 2 - Original dataset used to assess the soybean footprint

. . pr s . kgCO._ e
Name of activity Geography Classification Version (originzal)
Soybean meal and
crude oil productpn Brazil 21611: Soybean oil, crude 3.9.1 - Allocation, 3.04
- BR - soybean oil, cut-off
crude
Soybean meal and
crude oil production Rest of the , , 3.9.1 - Allocation,
~ RoW - soybean oil, world 21611: Soybean oil, crude CUt-off 7.82
crude
soybean meal and
crude oil production . : 3.9.1 - Allocation,
" RER - soybean oil, Europe 21611 Soybean oil, crude CUt-off 7.60
crude

Source: Ecoinvent, 2023.
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Table A - 3 - Original dataset used to assess the oil footprint
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. s es _a . kgCO.e
Name of activity Geography Classification Version (origin%l)
Petroleum and gas 12010: Petroleum oils and oils 291- Allocation
production, offshore Brazil obtained from bituminous mi- e CUt-Off ’ 0.34
- BR - petroleum nerals, crude
Petroleum and gas 12010: Petroleum oils and oils 291- Allocation
production, offshore Russia obtained from bituminous mi- e cUt-off ’ 0.54
- RU - petroleum nerals, crude
Petroleum and gas 12010: Petroleum oils and oils .
. . . . . . . 3.9.1 - Allocation,
production, offshore Saudi Arabia obtained from bituminous mi- CUt-off 0.23
- SA - petroleum nerals, crude
Petroleum and gas 12010: Petroleum oils and oils 291- Allocation
production, offshore Netherlands obtained from bituminous mi- o CUt-off ’ 0.12
- NL - petroleum nerals, crude
Petroleum and gas 12010: Petroleum oils and oils .
. . . . . 3.9.1 - Allocation,
poroduction, offshore Norway obtained from bituminous mi- cUt-off 0.10
- NO - petroleum nerals, crude
Petroleum and gas 12010: Petroleum oils and oils .
. . . . . 3.9.1 - Allocation,
oroduction, offshore Germany obtained from bituminous mi- cUt-off 0.19
- DE - petroleum nerals, crude
Petroleum and gas 12010: Petroleum oils and oils 201- Allocation
poroduction, offshore Romania obtained from bituminous mi- o CUt-off ’ 0.30
- RO - petroleum nerals, crude

Source; Ecoinvent, 2023.
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