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Executive Summary 

Throughout the last decade, Brazil has significantly advanced towards a sustainable 

development model, with a view to integrate economic growth, social inclusion and 

environmental preservation. Over this period, the Brazilian economy experienced a 

combination of economic growth and reduction of inequalities, with faster income 

increases for low-income groups. As a result, the Gini coefficient has fallen from 0.553 

to 0.500 between 2001 and 2011. This positive result was possible thanks to 

institutional and economic stability, steady economic growth and decreasing 

unemployment, enhanced by a set of policies of poverty reduction, education, health 

and improved access to goods and services. The development of a strategy for the 

promotion of a low carbon economy is a part of this sustained national effort that builds 

on past development experiences. 

Brazil is rapidly advancing to meet its voluntary commitment made in 

Copenhagen, by means of the implementation of the National Climate Change Policy 

(PNMC) - Law 12.187/2009. Brazil announced voluntary commitments to reduce 

36.1% to 38.9% of its projected emissions in 2020. Emissions from land use and land 

use change (LULUCF) have traditionally contributed with the highest share of total 

emissions. However, this situation has changed significantly in the past few years: the 

country has successfully reduced the sector’s emissions by 40.1% between 1995 and 

2005 and by another 76.1% between 2005 and 2010, primarily due to the sharp decrease 

of deforestation in the Amazon. As a consequence, total national emissions, all sectors 

included, decreased 38.7% in absolute terms between 2005 and 2010.  

Despite this very positive achievement, the emerging trends show increasing emissions 

in other sectors, although within the limits defined in the national commitment. The 

mission increases are still bellow BAU projected emissions, as a result of the 

implementation of mitigation efforts throughout different economic sectors. As a result, 

Brazil is facing an important change in its national emissions profile and has put a high 

priority to take informed and well researched positions on the most appropriate tools to 

enhance the effectiveness of the National Climate Change Policy.    

Brazil is implementing its National Climate Change Policy through a broad range of 

integrated policies and programs, including instruments of command and control, 
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economic incentives (in particular through concessional loans) and public and private 

investments. Besides the expected engagement of the private sector, those policies and 

programs will demand significant amounts of public resources until 2020. The changes 

in the emissions profile and potential new mitigation policies for the post-2020 period 

indicate the need to explore new cost-effective instruments. In this context, the Brazilian 

Federal Government has demonstrated interest in analyzing carbon pricing instruments 

and assessing their potential impacts on the Brazilian economy. 

The Ministry of Finance (MF) was tasked by the Executive Group of the 

Interministerial Commission on Climate Change to coordinate the assessment of 

convenience and feasibility of carbon pricing instruments and its impacts on the 

Brazilian economy. In a first phase, starting in early 2012, a multi-institutional working  

group (with participation of seven ministries and representatives from the diverse 

technical units of MF) recommended further analysis of: (a) the improvement of 

information on emissions at the installation level; and (b) the economic effects of 

carbon pricing via carbon tax or an Emissions Trading Scheme (ETS).  

With respect to the improvement of information on emissions at the level of 

installations, MF hired a Brazilian research institution (GVCes/FGV) with two main 

purposes: to consolidate and disseminate knowledge related to the international 

experience on data collection and management for GHG emissions at facility level; and 

to generate recommendations for the development of such a system in Brazil. Based on 

the analysis of various issues and experiences on the implementation of monitoring, 

reporting and verification systems (MRV), a working group coordinated by MF and 

integrated by Federal and State Governments delivered, in February 2014, a report with 

an assessment of policy options for the establishment of a National GHG Emissions 

Reporting Program, including the development of an Integrated Data Management 

System at Federal and State level. The assessments provided by the working group will 

be submitted to decision makers aiming at supporting the enhancement of the National 

Climate Change Policy.  

In parallel to this process, the topic of MRV was also included in the Brazil-Germany 

technical cooperation agenda. The International Climate Initiative under the German 

Ministry for the Environment, Nature Conservation, Building and Nuclear Safety 

(BMUB) will support the implementation of a Regulatory Impact Analysis of a 
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potential National GHG Reporting Program, as well as support capacity building 

activities on MRV issues and stakeholder engagement. Given the established 

collaboration partners for this initiative, there is no specific demand for support from 

PMR to activities related to MRV. 

Another relevant initiative related to the MRP is a partnership with the British Embassy 

in Brazil. In its first phase (2012/2013), the project "Green Fiscal Policy in Brazil" made 

a compilation of existing analytical tools for assessing the economic impacts of GHG 

emissions reductions. The new phase (2014 up to March 2015) will develop a macro-

econometric model to simulate the impacts of a fiscal reform in terms of GHG 

emissions, economic performance and job creation. The purpose of this project is to 

explore possibilities for a “green tax reform” in Brazil, with a more detailed 

disaggregation of taxes.  

The activities undertaken during Brazil’s PMR preparation phase aimed at exploring 

approaches for considering the economic effects of carbon pricing via carbon tax or 

an ETS. Two studies were commissioned: (i) economic modeling of carbon pricing 

instruments and (ii) a review of the experience and recommendations for designing and 

implementing a carbon tax in Brazil.  

The first work was based on the adaptation of a computable general equilibrium (CGE) 

model for the Brazilian economy, called "BeGreen"; and the simulation of  three policy 

scenarios to achieve mitigation targets in specific sectors in 2030: command and 

control; carbon pricing through tradable allowances; and carbon pricing through a 

simplified carbon tax. The CGE model and its analysis provided consistent information 

related to the magnitude of impacts of the different policies and to macroeconomic and 

sector indicators. Given the limitations in budget and time, the work has demonstrated 

the limitations of the model with regard to the simulation of carbon pricing instruments, 

in terms of adequately simulating both an ETS and a carbon tax consistent with the 

Brazilian taxation system and economic context. A particular issue that raised the need 

for improvement of the modeling work was the limitations of the BeGreen for 

considering technological change, given the absence of a feature for adoption of new 

low carbon technologies as a consequence to carbon pricing.     
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The second study provided an updated review of the economic literature and of the 

lessons learned from the international experience on carbon taxes. The study also 

explored legal possibilities and design options for a carbon tax in Brazil. Further work 

will be necessary to provide a more detailed design of a potential carbon tax program, 

addressing issues related to the political economy of taxation in Brazil and specific 

features (such as tax neutrality, incidence, basis, coverage, compensatory measures, 

transaction costs, allocation of revenues, competitiveness and use of offsets or other 

flexibility mechanisms). 

In conclusion, the analysis conducted so far has been important for the Ministry of 

Finance to launch an internal process for (i) assessing possible implications of adopting 

carbon pricing instruments,(ii) starting to map possible design options, and applying 

modeling tools for evaluation of economic instruments by the MF staff. However, given 

the fact that it was still a preparatory phase, the work has mainly focused on internal 

discussions, with limited interfaces with other stakeholders outside the MF. As pointed 

out by the initial studies carried concluded, a more detailed modeling work is necessary 

in order to obtain more robust results, based on policy options suitable to the Brazilian 

context. Besides, there is also the need for other more specific analysis (e.g., the 

interrelation between pricing carbon instruments and other sector policies and 

instruments).  

Aiming at tackling these and other issues, this MRP proposes to put in place an 

evaluation and impact assessment process to prepare evidence for political decision-

making and provide transparency on the benefits and costs of the adoption of carbon 

pricing instruments in the country. In this sense, the Brazilian MRP was designed to 

broaden and deepen the analysis of the impacts of the adoption of carbon pricing 

instruments in the country, at the same time as promoting the discussion on policy 

options with the relevant stakeholders. 

The implementation of the activities planned in the MRP shall generate a report and 

consultation document of policy proposals (a white paper) to inform a decision-

making process on the adoption of those instruments as part of the PNMC toolkit 

in the post-2020 period. The key questions to be explored during the Brazilian 

Implementation Phase of the PMR are: (i) after 2020, would it be feasible and 

convenient for the country to add a carbon pricing instrument to the PNMC toolbox? If 
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the answer is positive, (ii) what is the best instrument for introducing a carbon price 

signal in Brazil: to regulate prices (through a carbon tax), to regulate quantities (through 

an ETS) or some combination of both instruments (tackling different sectors)? 

In order to answer these questions, the Brazilian MRP is divided into three components. 

The Component 1 comprises analytical studies aiming to develop alternative design 

options, covering both carbon tax and ETS policy options. The component 2 is 

designed to apply different tools to assess the impacts of the market-based instrument(s) 

proposed in the Component 1, while the Component 3 is dedicated to the 

communication, consultation and engagement process. 

International experience shows that the design of carbon pricing policies needs to take 

into account the possible interactions with existing policy frameworks in each sector 

(regulations, taxation, finance and incentives) and the impacts on competitiveness. 

Therefore, the Component 1 is designed to raise an overview of specific policies already 

in place in relevant sectors and their potential interaction with carbon pricing 

instruments, aiming to support recommendations of specific designs of an ETS and a 

carbon tax in accordance to each sector’s reality. To address these issues, Component 1 

comprises two activities: (i) the elaboration of nine studies to map policy framework 

already in place in nine key sectors (seven subsectors of industry, as well as energy and 

agriculture sectors), with a focus on the interactions between the carbon pricing 

mechanisms and the existing policy framework in each sector (regulations, taxation and 

incentives); and (ii) studies with recommendations of feasible designs of carbon pricing 

instruments (an ETS and a carbon tax) to be considered in Component 2. 

The Component 2 aims to quantify the direct and indirect costs and benefits involved in 

the adoption of the proposed instrument(s) as designed in the Component 1. In this 

sense, Component 2 will comprise two activities: (i) improvements on the modeling 

work regarding evaluation of the economic impacts of carbon pricing; and (ii) 

systematically identifying and assessing the expected effects of regulatory proposals, 

using consistent analytical methods under a Regulatory Impact Analysis (RIA). 

Regarding the modeling work to assess the impacts of a new price in the economy, the 

proposed work intends to integrate the design and simulation of carbon pricing policy 

scenarios (either through ETS or a carbon tax) with the project "Mitigation of 
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Greenhouse Gas Emissions Options in Key Sectors in Brazil" (MOP). The MOP, which 

is led by the Ministry of Science, Technology and Innovation (MCTI) and supported by 

the Global Environment Facility (GEF), will generate information for the definition of 

Brazilian mitigation actions for the period after 2020.  

The MOP will build a reference (or baseline) scenario and low carbon scenarios with 

and without innovation, for 2012-2035 and 2036-2050, in seven sectors (industry, 

energy, transport, household and services, agriculture and waste management) and in 

cross-sector mitigation alternatives. The expected outputs of the MOP are: (a) an 

integrated analysis of GHG emission abatement alternatives in an optimization model 

comprising all energy chains and all GHG emitting sectors analyzed; and (b) assessment 

of the impacts of the mitigation options identified on the Brazilian economy using the 

CGE EFES (Economic Forecasting Equilibrium System) model. Since the MOP is not 

going to simulate the economic impacts of the adoption of any policy instruments, but 

only the mitigation options identified by the project, the role of the Brazilian MRP will 

be to integrate the long-term mitigation scenarios developed by the MOP Project with 

the assessment of carbon pricing policies, bringing in the expertise generated in PMR 

activities to the broader scenario of the PNMC. 

The second activity of the Component 2 will develop a RIA to improve the decision-

making process based on (i) determining the underlying regulatory objectives sought 

and (ii) identifying all the policy interventions that are capable of achieving them. As a 

comparative process between an ETS and a carbon tax, the RIA shall inform decision-

makers about the effectiveness and efficiency of different options. 

Finally, the Component 3 of the Brazilian MRP is dedicated to the communication, 

consultation and engagement process. The engagement of stakeholders, both inside and 

outside of government, is a key element in the process for defining the role of carbon 

pricing instruments as part of the PNMC in the post-2020 period. Strengthening their 

understanding of market instruments, besides integrating and improving the existing 

expertise in Brazilian research institutions, will be important elements of the Brazilian 

MRP strategy. The Component 3 comprises two set of activities: (i) three seminars for a 

broad range of stakeholders (policymakers, private sector, experts, civil society); and 

(ii) four technical workshops on economic modeling of carbon pricing instruments, with 

national and international experts. 
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In summary, the first component of this MRP is the elaboration of studies to 

inform policy design and modeling, with the following activities and respective 

outputs:  

 Mapping sector policies already in place in relevant economic and emissions 

sectors. 

o Output: Nine sector studies mapping the policy framework (regulation, 

incentives, taxation) already in place (or already planned) for each sector.  

 Design of policy scenarios for carbon tax and ETS, in order to inform the 

modeling work. 

o Output: study with recommendations of different policy tax scenarios and 

alternatives of policy designs of an ETS.  

The second component of this MRP is an impact assessment. Proposed activities and 

respective outputs are:  

 Modeling work to assess the economic impacts of different market-based 

instruments, through adaptation of the EFES model in order to allow simulation 

of the carbon tax and ETS policy scenarios – considering the possibility of 

building a partial equilibrium model, auxiliary to the EFES model, for a more 

precise representation of the features of a cap-and-trade system.   

o Output: EFES model adapted to simulate carbon pricing policies and/or a 

partial equilibrium model (integrated to EFES) developed to simulate 

specific ETS features.  

o Output: Production and comparative analysis of the results.  

o Output: Delivery of the model and the database. 

 Development of a Regulatory Impact Analysis (RIA) 

o Output: Produce a report assessing direct and indirect costs and benefits 

of an ETS and carbon tax, with conclusions to inform decision makers. 

The third component of this MRP is the communication, consultation and 

engagement process. Proposed activities and respective outputs are:  
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 Three seminars with representatives from national and subnational governments, 

private sector, policymakers, experts and civil society, with the purpose of 

raising awareness on carbon pricing and promoting the engagement of 

stakeholders in MRP activities; 

o Output: seminars, with reports consolidating the discussions and 

recommendations.  

 Four technical workshops, with participants from Brazilian research institutions 

and international experts. 

o Outputs: technical papers covering relevant topics related to the 

economic modeling of carbon pricing instruments.  

The activities proposed in this MRP will be coordinated by the Ministry of Finance 

(General Coordination of Environment and Climate Change, unit of the Secretariat of 

Economic Policy – COMAC/SPE/MF), with close interaction with the Ministry of 

Science, Technology and Innovation and the Executive Group of the Interministerial 

Committee of Climate Change (GEx/CIM). The activities will be implemented along 30 

months (throughout 2015, 2016 and 2017) and will require financial support from the 

PMR of US$3,000,000 (three million US dollars), complemented by resources from the 

Brazilian Government and from institutions and initiatives aforementioned (GEF, 

BMUB, UK Embassy), corresponding to a total amount of US$18,009,000 (eighteen 

million and nine thousand US dollars). 

As a result of the implementation of the MRP activities, the Ministry of Finance will 

elaborate a White Paper to be submitted for approval to GEx/CIM, with 

recommendations related to carbon pricing instrument(s) and its design, describing a 

clear understanding of the regulatory proposal and of the underlying problems it is 

trying to resolve. In case of approval, GEx/CIM shall decide whether to submit the 

White Paper to a public consultation process or to decision-making at the Ministerial 

level. 

The Brazilian MRP will significantly contribute to enhance the capacity of the Brazilian 

Government to make use of carbon pricing instruments, providing inputs and 

alternatives for the advancement of the PNMC in the post-2020 period – given the shift 

in the Brazilian emissions profile. 
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CHAPTER 1. The Big Picture: Policy Context 

 

1.1 Climate change mitigation and low-emission development policy 

objectives 

In 2009, at the 15th Conference of the Parties (COP 15) of the United Nations 

Framework Convention on Climate Change (UNFCCC) in Copenhagen, Brazil pledged 

to voluntarily reduce its Greenhouse Gas (GHG) emissions between 36.1% and 38.9% 

below its projected emissions in 2020. The pledge is an integral part of Brazil’s 

National Climate Change Policy – PNMC, which was formally instituted by Federal 

Law 12.187/2009, passed shortly after COP 15, and was later regulated by Decree 

7.390/2010 in December 2010.  

The regulatory decree projected Brazilian business-as-usual (BAU) GHG emissions in 

2020 to reach 3,236 GtCO2e.  Hence, Brazil's pledge is to limit its emissions between 

1,977 and 2,068 GtCO2e by 2020, representing emissions reductions between 1,168 and 

1,259 GtCO2e. 

PNMC is the main legal framework for climate change mitigation and adaptation in 

Brazil, establishing its basic principles, objectives, guidelines and instruments. The 

specific objectives of PNMC are:
1
 

 Harmonization of economic and social development with the protection 

of the climate system; 

 reduction of anthropogenic emissions of greenhouse gases from various 

sources; 

 strengthening of anthropogenic removals by carbon sinks; 

 introduction of measures to promote adaptation to climate change; 

 preservation, conservation and protection of environmental resources, 

with particular attention to major biomes considered to be National 

Heritage; 

                                                           
1
 Article 4 of Federal Law 12,187/2009 
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 consolidation and expansion of legally protected areas and 

encouragement of reforestation and restoration of vegetation in degraded 

areas; 

 stimulation and the development of the Brazilian Market of Emission 

Reductions (MBRE). 

PNMC seeks to guarantee that climate change objectives are incorporated in other 

policies of the country through cross-cutting low-carbon development initiatives. Both 

Law 12.187 and Decree 7.390 formally state that the principles, objectives, guidelines 

and instruments of Brazilian public policies and government programs should be 

compatible with those established by PNMC.
2
 For example, the Federal Government’s 

current four-year strategic plan, Plano Plurianual 2012-2015, already incorporates 

PNMC provisions. PNMC also requires the preparation of specific plans for mitigation 

and adaptation to climate change in the country's most relevant sectors in order to 

specify the main ways of implementing its low-carbon development policy. 

At the sub-national level, 15 out of the 27 Brazilian federative units (26 states and the 

Federal District) have already sanctioned laws that establish state-level climate change 

policies and four state legislatures are considering bills which are under discussion with 

civil society. According to studies carried out by the Climate Forum
3
, most of the state-

level policies now in effect do not establish GHG emission reduction targets, with the 

exceptions of the states of São Paulo, Paraíba and Rio de Janeiro. The state of São Paulo 

established an absolute target of reducing GHG emissions by 20% by 2020, compared 

to 2005. The state of Paraíba set the same target as the federal government: reducing 

GHG emissions projected for 2020 by 36.1% – 38.9%. The state of Rio de Janeiro 

established an emission intensity (tCO2e/GDP) target in 2030 equivalent to the intensity 

observed in 2005, and has also established targets for specific sectors (State Decree 

43,216/2011). 

                                                           
2
 See Article 4 of Federal Law 12,187/2009 and Articles 1 and 9 of Decree 7,390/2010. 

3
 Fórum Clima – Ação Empresarial sobre Mudanças Climáticas (2012). O desafio da harmonização das 

políticas públicas de mudanças climáticas. Available at http://www3.ethos.org.br/cedoc/o-desafio-da-

harmonizacao-das-politicas-publicas-de-mudancas-climaticas-forum-clima-abril-2012/#.Utfeuv3XHfN. 

Acessed on January 16, 2014. 

Fórum Clima – Ação Empresarial sobre Mudanças Climáticas (2013). O desafio da harmonização das 

políticas públicas de mudanças climáticas – Volume II. Available at http://www3.ethos.org.br/cedoc/o-

desafio-da-harmonizacao-das-politicas-publicas-de-mudancas-climaticas-volume-ii/#.UtfS9P3XHfM. 

Acessed on January 16, 2014. 

http://www3.ethos.org.br/cedoc/o-desafio-da-harmonizacao-das-politicas-publicas-de-mudancas-climaticas-forum-clima-abril-2012/#.Utfeuv3XHfN
http://www3.ethos.org.br/cedoc/o-desafio-da-harmonizacao-das-politicas-publicas-de-mudancas-climaticas-forum-clima-abril-2012/#.Utfeuv3XHfN
http://www3.ethos.org.br/cedoc/o-desafio-da-harmonizacao-das-politicas-publicas-de-mudancas-climaticas-volume-ii/#.UtfS9P3XHfM
http://www3.ethos.org.br/cedoc/o-desafio-da-harmonizacao-das-politicas-publicas-de-mudancas-climaticas-volume-ii/#.UtfS9P3XHfM
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1.2 Assessment of historic and projected emissions trends and key 

drivers of GHG emissions 

Brazil has submitted two national communications on climate change to the UNFCCC: 

the first in 2004, for the 1990-1994 period, and the second in 2010, for the 1990-2005 

period. A third national communication is currently being prepared in order to update 

the GHG inventory for the period 1990-2010.
4
 

1.2.1 Historical emissions profile and trends 

Overall, Brazil's GHG emission profile has historically been characterized by the 

prominence of Land Use Change and Forests (LUCF) as compared to Agriculture and 

Livestock (AL), Energy
5
, Industrial Processes and Product Use (IPPU) and Waste. 

Table 1 presents Brazil's average GHG emissions between 1990-2010 by sector and gas 

according to the official estimates. Over the 21 years between 1990-2010, the average 

emissions by sector were: LUCF, 1,065 TgCO2e (58%); Agriculture and Livestock, 364 

TgCO2e (20%); Energy, 286 TgCO2e (16%); IPPU, 69 TgCO2e (4%); and Waste, 38 

TgCO2e (2%). By far the greatest contributions to CO2e were from carbon dioxide 

itself, with very small contributions from methane (0.8%) and nitrous oxide (0.02%), 

both coming almost exclusively from the Agriculture and Livestock sector. 

                                                           
4
 MCTI. 2013. Estimativas anuais de emissões de gases de efeito estufa no Brasil. Brasilia: Ministério da 

Ciência, Tecnologia e Inovação (http://www.mct.gov.br/upd_blob/0228/228468.pdf).  
5
 According to IPCC methodology for National Inventories the energy sector estimates all anthropogenic 

emissions caused by energy production, transformation and consumption. It includes emissions resulting 

from fuel combustion as well as fugitive emissions from leaks in the production, transformation, 

distribution and consumption chain and, consequently, accounts for emissions due to activities in 

industrial and transportation sectors and not only for emissions in the power sector. 

http://www.mct.gov.br/upd_blob/0228/228468.pdf
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Table 1. Average yearly GHG emissions by sector and gas, Brazil,1990-

2010. 

Sectors CO2e CO2 CH4 N2O 

LUCF  1,065,134   1,005,166  2,593 18 

Agriculture 

and Livestock 

364,324 - 11,236 414 

Energy 286,477 274,127 432 11 

Industrial 

Processes 

68,707 59,436 8 15 

Waste 38,064 86 1,627 12 

TOTAL  1,822,706   1,338,815  15,896 469 

Source: Estimativas anuais de emissões de gases de efeito estufa no Brasil. Brasília: Ministério da 

Ciência, Tecnologia e Inovação (http://www.mct.gov.br/upd_blob/0228/228468.pdf) 

Compared to the averages observed in the 1990-2010 period, the Brazilian GHG 

emissions profile has undergone significant changes in recent years. Emissions from 

LUCF have been reduced by 40.1% between 1995 and 2005 and 76.1% between 2005 

and 2010, primarily because of reductions of deforestation, while emissions from the 

other sectors increased during the same period. The rapid decline in deforestation rates 

has transformed the emissions profile of the country, curbing emissions from LUCF, 

which used to be the most significant contributor to GHG emissions – according to the 

historical average between 1990-2010, LUCF corresponded to 58.43% in the period. 

This change highlights the need to consider appropriate approaches for the other sectors, 

which are expected to represent the majority of emissions in the future – 

notwithstanding the continued challenge to maintain reduced rates of deforestation. 

http://www.mct.gov.br/upd_blob/0228/228468.pdf
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Image 1 - GHG Emissions– Brazil – 1990-2010 (CO2eq) 

Source: Estimates of annual emissions of greenhouse gases in Brazil, Ministry of Science, Technology 

and Innovation (2013). 

In 2010, total Brazilian GHG emissions were estimated to reach 1,246 Tg. That is about 

31.5% lower than the yearly average between 1990 and 2010 and 38.7% lower than in 

2005. The largest contributing sector in 2010 was Agriculture and Livestock, 

responsible for 35% of total emissions, while the share of emissions from the Energy 

sector increased from 15.71% (yearly average in the period 1990-2010) to 32% in 2010 

– as described in Table 2, bellow, absolute emission increases in these sectors have been 

gradual, keeping up with GDP growth, and the increased participation in overall 

emissions derives from the steep reduction in LUCF emissions.  

Emissions from the Energy sector increased by 41.5% (between 1995 and 2005) and 

21.4% (between 2005 and 2010), in large part due to generation of thermoelectric 

energy. Emissions from Agriculture and Livestock, Industrial Processes and Product 

Use (IPPU) and Waste increased less intensively, but also consistently. The following 

sections will consider the emissions trajectory in each sector, as well as the national 

circumstances that apply to each sector. Table 2 presents yearly CO2e emissions for 

1990, 1995, 2000, 2005 and 2010, as well as the variations between 1995-2005 and 

between 2005-2010. 
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Table 2 – Annual CO2 e emissions by sector, Brazil, 1990, 1995, 2000, 2005 

and 2010 

Sectors 1990 1995 2000 2005 2010 Variation 

GgCO²eq 1995-

2005 

2005-

2010 

Energy 191.543 232.430 301.096 328.808 399.302 41,50% 21,40% 

Industrial 

Processes 
52.536 63.065 71.673 77.943 82.048 23,60% 5,30% 

Agriculture and 

Livestock 
303.772 335.775 347.878 415.713 437.226 23,80% 5,20% 

Land Use 

Change and 

Forestry 

815.965 1.950.084 1.324.371 1.167.917 279.163 -40,10% -76,10% 

Waste 28.939 33.808 38.550 41.880 48.737 23,90% 16,40% 

TOTAL 1.392.756 2.615.162 2.083.570 2.032.260 1.246.477 -22,30% -38,70% 

Source: MCTI 2013. Gg = thousands of tons 

1.2.2 Land Use Change and Forestry (LUCF)  

Land Use Change and Forestry (LUCF) has been the sector contributing to the largest 

amounts of emissions in Brazil since 1990, the first year for the national emissions 

inventory. LUCF emissions peaked in 1995, summing almost 2Pg CO2e (2 billion 

grams), and averaged around 1Pg CO2e per year in the period comprising 1990-2010. 

LUCF emissions are mainly comprised of emissions related to deforestation and forest 

degradation in the Amazon, followed by the Cerrado biome. The Amazon region has 

however achieved substantial emission reductions since 2004, contributing significantly 

to the reduction of overall LUCF emissions.  

The reduction in LUCF emission derives from government efforts to curb deforestation 

via command and control, particularly through the implementation of the Action Plan 

for Deforestation Prevention and Control in the Legal Amazon (PPCDAm)
6
. The first 

phase of PPCDAm (2004-2008) centered on the creation of new federal units of 

conservation (more than 25 million ha) and the homologation of indigenous lands (10 

million ha), as well as the creation of protected areas by the Amazon states (25 million 

ha).   

During the second phase of PPCDAm (2008-2011), the main activities that contributed 

to reducing deforestation rates were related to monitoring and controlling deforestation, 

                                                           
6
 Further information on the Brazilian strategy to curb deforestation on Appendix 1, p.74. 
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using DETER, a satellite-based system that allows for near real-time deforestation 

detection
7
, and more effective inspection and combat of deforestation and organized 

crime, including integrated efforts between environmental  and police agencies. As a 

result, in 2009 and 2010, Brazilian LUCF emissions only amounted to 320 Tg and 268 

Tg CO2e, respectively, significantly lower than previous years. In contrast, in 2010, 

emissions from Agriculture and Livestock and from Energy had a higher contribution to 

total emissions. In 2010, the Amazon biome accounted for 50.3% of total LUCF 

emissions and the Cerrado, for 39.1%. 

1.2.3 Agriculture and Livestock 

Historically, Agriculture and Livestock is the second highest emissions contributing 

sector, and has surpassed LULUCF for the first time as the highest contributing sector 

for the two most recent years from which information is available (2009 and 2010). 

Emissions from this sector increased 23.8% from 1995 to 2005 and another 5.2% 

between 2005 and 2010. In 2010, enteric fermentation from livestock was responsible 

for 56.4% of the Agriculture and Livestock emissions, followed by dung deposited by 

grazing animals on pastures (23.35%). The high impact from dung can be explained by 

the large size of the Brazilian cattle herd (around 200 million). 

Despite the increase in absolute emissions directly from the Agriculture and Livestock 

sector, changing practices in this sector have contributed to the relevant results achieved 

in LULUCF emissions. There was a noticeable shift from extensive clearing for low 

productivity cattle ranching to more intensified and more profitable soy and cattle 

production, as seen on the graph bellow, which shows that relevant increases in soybean 

production and the number of heads of cattle did not impede a precipitous drop in 

deforestation rates in Brazil. 

                                                           
7
 http://www.obt.inpe.br/deter/  

http://www.obt.inpe.br/deter/
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Image 2 - Deforestation and cattle and soybean production in Brazil 

Sources: Brazilian National Space Research Institute (INPE), http://www.obt.inpe.br/prodes/index.html ; 

USDA Foreign Agriculture Service, PDS Online (http://www.fas.usda.gov/psdonline/pdsHome.aspx). 

The Ministry of Agriculture, Livestock and Food Supply developed the "Sector Plan for 

Mitigation and Adaptation to Climate Change for the Consolidation of a Low Carbon 

Emission Agriculture Economy", also known as the ABC Plan.  Its overall objective is 

to promote the reduction of GHG emissions and the increase of carbon sequestration in 

agriculture by improving efficiency in the use of natural resources, increasing the 

resilience of production systems and enabling adaptation of the agricultural sector to 

climate change.  The plan is expected to reduce pressure on forests by increasing 

agricultural productivity and promoting sustainable management practices in areas 

already converted.   

1.2.4 Energy 

Emissions from the Energy sector increased most between 1990 and 2010, from 191 Tg 

CO2e to 399 Tg CO2e (108.9%). This shift is the result of an increase in the 

participation of non-renewables in the energy generation matrix.  

http://www.obt.inpe.br/prodes/index.html
http://www.fas.usda.gov/psdonline/pdsHome.aspx
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During the 1990s limited investments were realized for the expansion of power 

generation, which resulted in the continued reliance on existing infrastructure, based 

mostly on hydropower generation. The lack of investments, including in transmission, 

coupled with a severe drought, produced an imbalance between supply and demand of 

electricity in the year 2001. The Government implemented a short-time policy of 

rationing power between 2001 and 2002, in order to avoid black-outs, and started an 

effort to increase thermoelectric power generation to complement hydropower. 

In 2004 the Federal Government established a new model for the Brazilian Power 

Sector, sustained by Laws No. 10.847 and No. 10.848 and by the Decree No.5.163. The 

reforms aimed to promote affordable consumer tariffs and ensure security of electricity 

supply through incentives for long-term investments in the sector. One of the main 

features of the new model is the obligation for power distributors of establishing 

contracts for the full provision of their expected demand. The model provides for the 

purchase of electricity by power distributors through auctions that engender long-term 

contracts (established on the lowest possible tariff), aimed at reducing the cost of 

electricity to be passed through to tariffs of captive consumers.  

Energy generation in Brazil relies mostly on utilizing at the fullest renewable sources, 

both for power generation and in the transportation sector
8
, utilizing biofuels. While 

renewables represent 13.2% of global energy supply (and only 8.2% of internal energy 

supply in OECD countries), renewable sources comprise over 42% of Brazil’s domestic 

energy supply. Sugarcane products, for instance, comprise 15.4% of supply, a much 

larger share than coal, at just 5.4%. As a consequence 2010 energy-based CO2 

emissions per capita in Brazil were only half of worldwide average and less than one-

fourth of OECD average. 

Renewable sources provide the great majority of power generation in Brazil, at a level 

unparalleled at other large economies. Renewables represent 83.7% of the country’s 

power mix, more than four times the share in OECD countries (18.1%) or the world 

(19.7%). 

Hydropower represented 77% of the country power supply in 2012 (including imports 

from Itaipu), and other renewable sources have significantly increased their 

                                                           
8
 As an illustration, in 2010, in the absence of bioethanol, emissions from the transport sector would have 

been 33% higher (source: Brazil Low-carbon Study, World Bank. 2010) 
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participation on the electricity matrix, particularly biomass, with a share of 6% in the 

same year (mostly cogeneration using sugarcane bagasse) and wind power (1%).
9
 Wind 

and solar power installed capacity is expected to increase from 1,5% (2012) to 8,6% in 

2022, while hydropower would experience an increment of approximately 37 GW in the 

same period.
10

 

The Ten-Year Energy Plan (Plano Decenal de Expansão de Energia - PDE) is a central 

instrument for energy planning in Brazil, contributing to the design of development 

strategies for the country and incorporating an integrated perspective for the expansion 

of energy demand and supply. The studies for the elaboration of the Plan are performed 

by the Energy Research Office – EPE, under the guidance and approval of the Ministry 

of Mines and Energy. 

The most updated version of the Plan, PDE 2022, covers the period between 2013 and 

2022, and one of its main goals is to maintain the already high share of renewable 

energy sources in the national energy mix, considering also development objectives, 

such as energy security, energy prices and tariffs and the effort to provide access to the 

population as a whole, including the poorest.  The Plan indicates that the share of 

renewables will remain stable, and that natural gas, a low carbon energy source, will 

increase its participation, while nuclear energy will maintain the current share. 

Image 3 – Domestic Energy Supply (% and toe) 

 

Source: Plano Decenal de Expansão da Energia – PDE 2022 

                                                           
9
 Resenha Energética Brasileira, Ministry of Mines and Energy, 2013. 

http://www.mme.gov.br/mme/galerias/arquivos/publicacoes/boletins_de_energia/boletins_atuais/03_-

_Resenha_Energetica_Brasileira.pdf  
10

 Ministry of Mines and Energy. Electricity in the 2022 Brazilian Energy Plan (2014). 

http://www.mme.gov.br/mme/galerias/arquivos/publicacoes/boletins_de_energia/boletins_atuais/08_-

_Eletricidade_no_PDE_Ingles.pdf  

http://www.mme.gov.br/mme/galerias/arquivos/publicacoes/boletins_de_energia/boletins_atuais/03_-_Resenha_Energetica_Brasileira.pdf
http://www.mme.gov.br/mme/galerias/arquivos/publicacoes/boletins_de_energia/boletins_atuais/03_-_Resenha_Energetica_Brasileira.pdf
http://www.mme.gov.br/mme/galerias/arquivos/publicacoes/boletins_de_energia/boletins_atuais/08_-_Eletricidade_no_PDE_Ingles.pdf
http://www.mme.gov.br/mme/galerias/arquivos/publicacoes/boletins_de_energia/boletins_atuais/08_-_Eletricidade_no_PDE_Ingles.pdf
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PDE 2022 is a key instrument for the delineation of a mitigation scenario in Brazil, as it 

incorporates measures that contribute to continued low carbon development. Among 

such measures are the increase in energy efficiency, expansion of hydropower 

generation and other renewable electricity sources (wind, biomass, small hydro), as well 

an appraisal of the expansion of bioenergy and the subsequent substitution in fossil fuel 

use. In this context, the Plan constitutes the sectoral plan for mitigation and adaptation 

to climate change, and is the basic tool for the formulation of the strategy for achieving 

the goals established in the National Climate Change Policy as regards production and 

energy use
11

. 

Table 3 - GHG emissions- energy use and production – 2012-2022 

(MtCO2eq) 

Sector* 2012 2017 2020 2022 

Power Sector 44 59 80 91 

Energy Sector 27 40 51 56 

Residential 18 21 22 23 

Commercial 1 2 2 2 

Public 1 1 1 2 

Agriculture 18 22 23 23 

Transportation 204 248 280 306 

Industry 106 131 149 161 

Fugitive emissions 17 27 34 38 

 437 552 643 702 

* Sectors according to the Brazilian Energy Balance – BEN. 

Source: Plano Decenal de Expansão da Energia – PDE 2022 – p. 346. 

The expansion of energy demand and supply indicated in PDE 2022 complies with the 

sectoral goal established for 2020, an interval between 634-680 MtCO2 (as provided in 

Decree 7.390/2010). As indicated before, the main challenge for Brazil is to expand 

energy supply, a main necessity for a developing country and a pre-requisite for 

economic growth and social inclusion, while the current high share of renewables in the 

energy mix is maintained. The current trends in the energy sector, as indicated in PDE 

2022, are in line with the achievement of this objective, allowing for the country to 

maintain a low carbon emissions profile. 

                                                           
11

 Appendix 1 provides further information on the Energy sectoral plan. 
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1.2.5 Industrial Processes 

Annual industrial processes emissions experienced an increase of 23.6% in the period 

1995-2005. In 2010 annual emissions reached 82 GgCO2eq, compared to 78 GgCO2eq 

in 2005, an increase of only 5.3%. This result is a reflection of the international 

economic crisis, which particularly affected the pig iron and steel sector. In addition, 

significant emission reductions were verified in the chemical industry due to the 

implementation of activities supported by the CDM. 

Table 4 - Contribution to IPPU emissions in 2010 (%) 

Pig iron and steel production 46.1 

Cement production 26.9 

Lime production 7.3 

Use of HFCs 6.7 

Chemical industry 4.6 

Aluminum production 4.1 

Other uses of limestone and dolomite 3.6 

Soda ash use 0.6 

Sulfur hexafluoride use 0.2 

Source: Estimativas anuais de emissões de gases de efeito estufa no Brasil. Brasília: Ministério da 

Ciência, Tecnologia e Inovação (http://www.mct.gov.br/upd_blob/0228/228468.pdf) 

The Industry sectoral plan
12

 established a goal to reduce 5% of emissions from 

industrial processes and energy use in the sector, compared to projected baseline 

emissions.  Using the same methodology as the Decree 7.390/2010, business as usual 

emissions were estimated to reach 324 MtCO2eq in 2020 (accounting both for energy 

emissions from the industry sector and industrial processes), and as a result of 

mitigation efforts emissions are expected to be reduced to 308 MtCO2eq.  

It should be noted that the continuity of economic and social development in Brazil 

requires the accelerated growth in the consumption of industrial goods, considering that 

per capita consumption of such goods is still bellow the world average. Economic 

development requires significant infrastructure investments, particularly transportation, 

housing, sanitation, health and education. All of these investments, as well as the 

                                                           
12

 Sectoral plan for mitigation and adaptation to climate change for the consolidation of a low carbon 

economy in manufacturing (further information on Appendix 1)  

 

http://www.mct.gov.br/upd_blob/0228/228468.pdf
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expansion of individual well-being through consumption, require intensive use of 

industrial goods.  

In that sense, the main goal of the country’s mitigation strategy for the industry sector is 

to ensure that national production is, on average, more efficient in terms of GHG 

emissions in comparison with the rest of the world. There are robust evidence indicating 

that Brazilian industry is more efficient than the world average, due to the efficiency of 

industrial plants and the high participation of renewable energy sources in the energy 

mix. 

1.2.6 Waste 

Decree 7.390/2010, which regulates Brazil’s National Climate Change Policy, defines 

the projected emissions trends for the industrial processes and waste sectors, as well as 

the other sectors considered in detail above. Emissions up to 2020 were projected based 

estimates of GDP growth and on the relation between the volume of emissions and 

economic activity during the 1990 to 2005 period. Emissions from industrial processes 

and waste were estimated to reach 234 TgCO2e in 2020.
13

 

 

1.3 Pledged mitigation actions and plans for their implementation  

The National Plan on Climate Change (Plano Clima)
14

 is the main policy instrument for 

implementation of Brazil’s pledged mitigation actions. The first version of Plano Clima 

was published in December of 2008, hence one year before the promulgation of the 

Federal Law 12.187/2009 that created the national policy. Despite of its early inception, 

the Plano Clima is designed to follow the general guidelines of the Climate Change 

Policy. The Policy was designed to be dynamic and undergo periodic reviews and 

incorporate lessons learned from continuous evaluations of programs and results. The 

                                                           
13

 http://www.planalto.gov.br/ccivil_03/_Ato2007-2010/2010/Decreto/D7390.htm  
14

 Plano Clima (Plano Nacional sobre Mudança do Clima). The present document refers to its latest 

version, which was recently subjected to public consultation, and is available at: 

http://www.mma.gov.br/images/editais_e_chamadas/atualizao%20plano%20clima%20_verso%20consult

a%20pblica%20marca%20dagua.pdf.    

http://www.planalto.gov.br/ccivil_03/_Ato2007-2010/2010/Decreto/D7390.htm
http://www.mma.gov.br/images/editais_e_chamadas/atualizao%20plano%20clima%20_verso%20consulta%20pblica%20marca%20dagua.pdf
http://www.mma.gov.br/images/editais_e_chamadas/atualizao%20plano%20clima%20_verso%20consulta%20pblica%20marca%20dagua.pdf
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general objective of the National Plan is to identify, plan and coordinate Brazilian GHG 

mitigation and adaptation actions.
15

 

A series of specific objectives is further developed in the form of sectoral plans and 

action plans for the deforestation prevention and control. The Brazilian Nationally 

Appropriate Mitigation Actions (NAMAs) presented to the UNFCCC at COP15 

consisted of a set of policies and activities that are consolidated in the following Plans:  

 PPCDAm (Action Plan for Prevention and Control of Deforestation in the Legal 

Amazon Region); 

 PPCerrado (Action Plan for Prevention and Control of Deforestation and Fire in 

the Cerrado); 

 ABC Plan (Low-Carbon Agriculture Plan);  

 PDE (Energy Expansion Decennial Plan); 

 Plan for the reduction of emissions on the Iron and Steel sector (Plano Setorial 

de Redução de Emissões da Siderurgia). 

The mitigation actions included in these five plans were outlined in Article 6 of Decree 

7.390/2010. The following mitigation actions were identified:  

 Reduce annual deforestation rates by 80% in the Legal Amazon compared to the 

average deforestation of the years 1996-2005; 

 Reduce annual deforestation rates by 40% in the Cerrado biome compared to the 

average deforestation of the years 1999-2008; 

 Expand energy generation from hydropower, renewable energy (particularly 

wind farms, small hydroelectric projects and bioelectricity) and biofuels, and 

increase energy efficiency; 

 Recover 15 million hectares of degraded pastures; 

 Expand the crop-livestock-forest area by 4 million hectares; 

 Expand agriculture land using no-till farming by 8 million hectares; 

 Expand biological nitrogen fixation by 5,5 million hectares of cultivated areas, 

replacing the use of nitrogenous fertilizers; 

                                                           
15

 National Plan on Climate Change – Executive Summary - 

http://www.mma.gov.br/estruturas/smcq_climaticas/_arquivos/executive_summary_pnmc.pdf. 

http://www.mma.gov.br/estruturas/smcq_climaticas/_arquivos/executive_summary_pnmc.pdf
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 Expand forest plantations by 3 million hectares (this includes forests for the 

production of fiber, wood and cellulose; forest expansion for the production of 

charcoal to be supplied to the iron and steel industry is not included in this 

amount); 

 Expand the use of technologies for treatment of animal waste, up to 4,4 million 

m
3
; 

 Increase the use of charcoal from planted forests in the iron and steel industry 

and improve the efficiency of the carbonization process. 

Following the announcements of the first set of climate change mitigation plans, another 

set of sector plans were prepared during 2011/2012, including: i) Industry, ii) Mining, 

iii) Transportation and Urban Mobility and iv) Health
16

 The mitigation actions 

developed in these plans were included in the revised version of Plano Clima:  

 Modal shift of cargo transportation through the implementation of the portfolio 

of projects included in National Plan for Logistics and Transport (Plano 

Nacional de Logística e Transportes); 

 Increase the use of efficient public transit systems; 

 5% reduction of global emissions from the industrial sector compared to the 

projected (BAU) value for 2020, which is 308.16 MtCO2eq; 

 Gradual establishment of systems for measurement, reporting and verification of 

emissions of GHG in sectors already included in the Industry Plan
17

 

(aluminum, lime, glass, cement, iron and steel, chemicals, pulp and paper); 

 Energy source switch, asset optimization and use of new technologies in mining 

processes. 

The implementation of the sectoral plans is on track to achieve Brazil’s voluntary 

mitigation pledge for the 2020 period. As informed on the previous sections, the efforts 

to combat deforestation have provided significant results, and policies to promote 

energy efficiency, renewable energy sources, low carbon agriculture and sustainable 

                                                           
16

 Public consultations were held for these plans in mid-2012, culminating in their final versions, which 

were officially presented in June 2013. 
17

 Plano Setorial de Mitigação da Mudança Climática para a Consolidação de uma Economia de Baixa 

Emissão de Carbono na Indústria de Transformação -  

http://www.mma.gov.br/images/arquivo/80076/Industria.pdf.  

http://www.mma.gov.br/images/arquivo/80076/Industria.pdf
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infrastructure are under implementation and are expected to contribute to curbing 

business-as-usual projected emissions.  

The country will continue the implementation of the current policies up to 2020, and is 

studying the potential for improving these policies and establishing new approaches, 

with a view to the development of the post-2020 climate change strategy – through a 

range of initiatives led by the Ministry of Environment and sectoral ministries. The 

activities proposed under this MRP will contribute to this process, with a focus on the 

potential for carbon pricing to the implementation of mitigation efforts. 

Appendix 1 presents in detail the main objectives, instruments, current achievements 

and challenges for each of the various specific plans in force in Brazil. 

 

1.4 Carbon market experience and potential for using market 

instruments to achieve mitigation objectives  

Brazil has considerable experience with international carbon markets, with long and 

significant involvement with the clean development mechanism (CDM). Auctions of 

certified emission reductions (CERs) have long been carried out on the Brazilian stock 

market. Additionally, and building upon the past and current experience with CDM and 

voluntary carbon standards, the use of economic instruments for promoting climate 

change mitigation and adaptation actions is considered one of the policy objectives of 

the National Climate Change Policy. Hence, the development of carbon pricing 

instruments is being analyzed by Federal Government and sub-national ETSs are in an 

early stage of consideration in some states as part of their state-level climate change 

policies.  

1.4.1 Past and current experience with carbon markets 

Brazil figures among the most important players in the CDM.
18

 According to UNFCCC, 

the country ranks as the third largest host country for CDM projects.
19

 Brazil hosts 4.3% 

                                                           
18

 It is noteworthy that CDM initiated as a Brazilian proposal for a Clean Development Fund, in May 

1997. Brazil was the first host country to register a project activity in CDM (“Brazil NovaGerar Landfill 

Gas to Energy Project”) and has various notable experiences. 
19

 Available at http://cdm.unfccc.int/Statistics/Public/index.html and at http://www.cdmpipeline.org. 

Accessed on December 30, 2013. 

http://cdm.unfccc.int/Statistics/Public/index.html
http://www.cdmpipeline.org/


29 
 

of registered CDM project activities, having 316 registered project activities, and ranks 

third in terms of this parameter (China ranks first and has 3,733 registered project 

activities (50.4%) and India ranks second and has 1,461 (19.7%)). During 2012, Brazil 

registered 100 CDM project activities. Considering all of the Brazilian registered 

project activities, it is expected that the country generates on average approximately 

46,876,200 CERs per year, which corresponds to 4.8% of the total expected CER 

generation in the world. 

The experience with CDM demonstrates that the Brazilian private sector is capable of 

acting fast and integrating mitigation efforts into business strategies, if incentives and 

signals are in place to promote low carbon investments. 

Image 4 - Distribution of the Brazilian registered project activities  by the 

CDM Sectoral Scope 

Source: Raw data obtained in the CDM website on December 30, 2013. 

Note: A project activity can be linked to more than one Sectoral Scope.  

 

Additionally, CERs of Brazilian CDM projects were acquired by carbon funds. The 

World Bank Carbon Finance Unit (CFU) is funded by governments and companies in 

developed countries to purchase project-based GHG emission reductions in developing 

countries and in countries with economies in transition. There are 10 Brazilian projects 

with ERPAs (Emission Reductions Purchase Agreement) signed with World Bank’s 
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carbon funds, distributed in five different funds, representing 11,518,572 tCO2e. It 

should be pointed out that the data of emissions commercialized of two projects are not 

provided, and that they are not accounted for in this value.
20

 

Carbon markets and financial services providers 

The experience of the CDM allowed financial services institutions to become familiar 

with carbon credits transactions and the particularities of this market. This experience 

could provide a basis for the future development of financial instruments and services to 

support the implementation of carbon pricing mechanisms in Brazil – this support 

would be particularly needed in the case of the establishment of a national ETS. 

BM&FBovespa is the largest stock exchange in Latin America. The company manages 

organized securities and derivatives markets, providing registration, clearing and 

settlement services. It acts as central counterparty, guaranteeing financial liquidity for 

the trading carried out under its auspices. BM&FBOVESPA performs carbon credit 

auctions, each auction being shaped according to the specific characteristics of the 

transaction. Trading rules adopted at a specific auction are made known to the market 

through public announcements.  

The first auction of CERs operated by BM&FBOVESPA occurred in 2007. The CERs 

were originally owned by the São Paulo Municipality and were generated by the 

Bandeirantes Landfill, and 808,450 tCO2e were traded. The European Bank Fortis Bank 

NV/SA bought the batch by €16,20/CER, totalizing the equivalent of €13,09 million. 

Additional auctions occurred in 2008 and 2012, with a total of 1,216,000.000 CERs 

traded. 

The Green Stock Exchange of Rio de Janeiro (BVRio) was created in 2011 with the 

institutional mission to develop market mechanism to promote environmental public 

policies, sustainable development and the green economy. Fulfilling its institutional 

mission BVRio developed the BVTrade, an electronic platform designed to facilitate the 

trading of environmental assets for compliance legislation.  

                                                           
20

 https://wbcarbonfinance.org/Router.cfm?Page=ProjPort&ItemID=24702#Top. 

https://wbcarbonfinance.org/Router.cfm?Page=ProjPort&ItemID=24702#Top
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1.4.2 Assessment of potential for using carbon pricing instruments  

A wide range of measures is being used for achieving Brazil’s voluntary mitigation 

target up to 2020. Command and control measures provided a key contribution for 

combating deforestation, and incentives have been put in place to stimulate the adoption 

of low carbon technologies. However, no specific instrument aimed at creating a price 

signal for GHG emissions has been instituted in the country so far.  

Following the request of the Interministerial Climate Change Committee
21

 the Brazilian 

Ministry of Finance created
22

 and coordinated the Interministerial Working Group 

(WG) on Carbon Market during 2012. The final report prepared by this working group 

assessed, on a preliminary basis, the role of carbon pricing instruments, both carbon tax 

and tradable emissions allowances, from the standpoint of economic theory.  

The report concluded that the demand for public resources for mitigation actions tends 

to increase in the short term, due to implementation of the sectoral plans. Demand for 

resources for adaptation is also expected to increase, creating additional budget 

concerns for the Federal Government. In this scenario, price-based instruments could 

provide a policy option to achieving mitigation targets in Brazil in a more cost-effective 

way, incentivizing economic agents to internalize the social and environmental costs of 

carbon emissions.  

The Carbon Market WG considered that the decision on the adoption of economic 

instruments based on prices must be grounded by robust data and data analysis, 

information not available in a systematic way by the time of the report. This information 

is needed to inform policymakers on the potential contribution of carbon pricing 

mechanisms to the achievement of Brazil’s climate change mitigation strategy, as well 

as the economic impacts and opportunities such instruments could produce over specific 

sectors and the national economy as a whole. 

During Brazil’s MRP Preparation Phase the identified information gap started to be 

fulfilled through studies commissioned by the Ministry of Finance with the support of 

the PMR. Besides, the Brazilian Government has just started a project with the support 

                                                           
21

 Comitê Interministerial sobre Mudança do Clima – CIM, the Committee responsible for the 

implementation of the National Plan on Climate Change (Decree n. 6.263/2007). 
22

 Established by means of Ministry of Finance Act No. 537 of 29 November 2011. The Working Group 

met eight times between November 2011 and July 2012 and presented its final report in November 2012. 
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of the Global Environment Facility: “Mitigation Options of Greenhouse Gas Emissions 

in Key Sectors in Brazil” (MOP). Through the implementation of this Project, 

consistent analysis of the expected overall potential and costs for reducing GHG 

emissions will be performed. This analysis will be based on solid economic foundations 

in order to evaluate the feasibility of mitigation alternatives and, if necessary, to present 

alternatives which might better suit the Brazilian economic conditions. 

Chapter 2 will further elaborate on the details of the MOP and on findings of the Carbon 

Market WG, as well as on the macroeconomic assessment conducted by the Ministry of 

Finance and the rationale for the activities proposed under the PMR, which focus on 

supporting the assessment of the potential for carbon pricing instruments in Brazil.  

Brazil is considering the issue of carbon pricing in the context of the analysis and 

preparation of the country’s post-2020 period. The achievement of the voluntary 

mitigation goals defined for the period up to 2020 is on track, with the implementation 

of sectoral plans and policies to combat deforestation – this effort has already delivered 

significant mitigation results, and the continuation of these trends will require 

continuous efforts from the government and the engagement of the private sector.  

In the context of Brazil’s new profile of emissions, which arose as a result of the 

successful policies to mitigate LUCF emissions, a range of approaches should be 

considered to consolidate current achievements and explore possibilities to promote 

cost-effective mitigation options. In particular, approaches based in command and 

control may be less appropriate to bring forth relevant mitigation results in sectors 

beyond LUCF, highlighting the need to create a framework of incentives for the private 

sector to invest in low carbon technologies, innovation and improvement of production 

processes. 

In addition, budget resources will have to be targeted carefully to promote climate 

action in Brazil. Significant financial resources will be needed to keep deforestation 

under control, and budget contributions are indispensable to maintain protected areas, 

national parks and to provide support to local communities. Targeted financial support 

for low carbon technologies may also require budget resources to support the expansion 

of differentiated credit lines (such is the case of the Low Carbon Agriculture Plan Credit 
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Line
23

). In this sense, market-based approaches may provide alternatives for the 

establishment of incentives for GHG mitigation without increasing budgetary pressures. 

The assessment of the potential of carbon pricing could contribute to broaden the 

understanding of the range of instruments available for promoting GHG mitigation in 

Brazil, considering the cost-effectiveness of different approaches, sectoral impacts, 

competitiveness issues and budgetary impacts. The activities proposed under this MRP 

would provide inputs for policymakers to consider the potential role of carbon pricing, 

either through a carbon tax or an ETS, and how such mechanisms could take part in an 

integrated approach for GHG mitigation in the post-2020 period.   

Sub-national Initiatives on Carbon Pricing 

Parallel to the federal government activities to consider the potential role of carbon 

pricing to the implementation of Brazil’s Climate Change Policy, state governments 

have considered the use of such mechanisms for the implementation of their own 

policies. 

The State of Acre, in the Amazon region, is implementing a State System of Incentives 

for Environmental Services (SISA), which includes rules on Reducing Emissions from 

Deforestation and Forest Degradation (REDD). Known as incentives for Environmental 

Services Associated to Carbon (ISA-Carbon) this program represents one of the first 

REDD policies in the country and is considered one of the most advanced in the world. 

The São Paulo State Climate Change Policy (Política Estadual de Mudanças Climáticas 

– PEMC), approved in 2009, allows the State environmental agency to link the 

environmental licensing process with the adoption of GHG emissions reduction 

measures. The State Policy determines that the emissions compensation could be held 

outside the boundary of the São Paulo State, through market mechanisms. The use of 

economic instruments to promote mitigation measures in the State is under 

consideration.  

The government of Rio de Janeiro State has considered implementing a carbon market 

pilot in Rio Janeiro. In 2010 the State the Law 5.690 was approved, which instituted the 

Global Climate Change and Sustainable Development State Policy (Política Estadual 
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 Additional information on the Low Carbon Agriculture Plan is presented in Appendix 1. 
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sobre Mudança Global do Clima e Desenvolvimento Sustentável). This law establishes 

that Rio de Janeiro State will promote the development of a carbon market.  
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CHAPTER 2. Policy Landscape, Objectives and Preparatory Work 

to Support and Inform Policy Decisions 

 

2.1 Policy context and landscape for considering the role and 

implications of using carbon pricing instruments  

As discussed in Chapter 1, Brazil is on the way to accomplishing its voluntary 

mitigation targets through the implementation of mitigation actions managed under the 

scope of Plano Clima. Both the National Climate Change Policy and the revision of 

Plano Clima recognize the importance of, and foresee the implementation of economic 

instruments
24

. Carbon pricing instruments in Brazil are likely to be important in the 

future for a number of reasons.   

Given the country’s changing emissions profile from predominantly deforestation to 

more energy-related emissions, reductions of projected emissions in the post-2020 

period will require new strategies, enhancing the role of carbon pricing as part of cost-

effective policies.  Section 1.2 of Chapter 1 showed that the historical emissions profile 

of Brazil was characterized by a high dominance of LUCF emissions. However, current 

and future trends indicate that other sources of emissions are gaining substantial 

preeminence, given the success in reducing deforestation. Most up-to-date emissions 

estimates indicate that the Agriculture and Livestock and the Energy
25

 sectors are 

currently contributing more to total Brazilian emissions than deforestation. Indeed, 

economic trends and effectiveness of mitigation actions in force in Brazil, especially in 

the LUCF sector, have led to this significant change in the Brazilian emission profile. 

                                                           
24

 In the context of Brazilian policy, economic instruments (or market instruments, as they are also known 

in the economic literature) are those that use the creation of a market signal (either via price or other 

economic variables) to provide positive incentives to change agents’ behavior. Thus, such instruments 

include: (i) the use of taxes and subsidies, deposit-refund systems and tradable permits schemes/carbon 

tax specifically tailored to regulate the use of a natural resource or unit of pollution (i.e., mechanisms 

directly tailored to create price signals that orient economic agents to valuing environmental goods and 

services according to their scarcity and the social opportunity cost, usually called price-based 

instruments); as well as (ii) the establishment of environmental labeling, intellectual property rights, 

subsidized credit, among other instruments (tailored to influence other economic variables, such as those 

that correct asymmetries of information, for example). 
25

 The energy sector accounts for production and consumption of energy, which besides the power sector 

includes other economic sectors such as oil & gas, other industries and transportation. 
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The objective of the policy for combating deforestation is to sustain this trend in the 

future. Policies based on command-and-control (control of deforestation through 

PPCDAm and PPCerrado) and economic incentives (concessional loans through ABC 

Program and others) have a crucial role in meeting the 2020 voluntary commitments 

and in sustaining the results onwards. However, new instruments could be considered 

for incorporation to the national climate change strategy in order to achieve mitigation 

results in the context of the new emissions profile. In this scenario, economic 

instruments could assume an important role in promoting and further strengthening 

effective mitigation.  

2.1.1 Economic instruments to complement and substitute public funding 

Currently, the existing and planned mitigation actions are supported almost exclusively 

by public funding. The Sector Plans recently elaborated are anchored in credit lines, 

especially concessional loans. Correspondingly, besides command- and-control, 

providing credit is one of the most important instruments of the current strategy for the 

promotion of a low-carbon economy. Maintaining it as the main economic instrument 

might become too expensive for taxpayers and/or limited in their capacity to achieve 

long term results.  

Estimations made in 2010 by the General Coordination of Environment and Climate 

Change of the Secretariat of Economic Policy (COMAC/SPE/MF) indicate that the 

fulfillment of the goals set in the first five Sector Plans (PPCDAM, PPCerrado, ABC 

Plan, Iron and Steel Sector Plan and the Ten-year Energy Plan), considering the period 

between 2011 and 2020, would require significant amounts of resources. In addition to 

the US$2.1 billion in annual resources already provided by the government
26

, additional 

demand for budgetary resources would amount around US$2.9 billion annually. 

Additionally, about US$ 9.7 billion annually would be necessary in funding for loans 

and around US$14.3 billion per year of direct investments by the private sector. These 

estimates were based on detailed actions planned in the five Sector Plans, according to 

information provided at the time by the agencies responsible for their implementation. 

It was assumed that the Action Plans for Preventing and Combating Deforestation in the 

Amazon and Cerrado biomes would essentially be financed by resources from the 
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 This amount considers that climate-related expenses included in the 2010 Federal Budget would remain 

the same every year up to 2020. 
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Federal Budget and would require a significant expansion of current amounts. Existing 

budget actions at the time were around US$1 billion for PPCDAM and US$154 million 

for PPCerrado. 

Moreover, these estimates already included transversal actions supporting the various 

Sector Plans and other measures necessary for the fulfillment of policy goals. The 

budgetary resources for implementing these actions were estimated in US$764 million. 

As an example, the study developed by the ABC Plan Observatory
27

 demonstrated the 

rapid advance of the ABC Plan, which ramped-up disbursement from US$250 million 

over 2010-2011, to US$778 million in 2011-2012 and of US$1,35 billion in 2012-2013. 

The main lender is Banco do Brasil
28

, which was responsible for 87.9% of the resources 

transferred in 2012-2013; the remaining 12.1% came from the Brazilian Development 

Bank (BNDES). In 2012-2013, recovery of degraded pastures received 80.3% of the 

loans.  

These figures show that Brazil has mobilized a wide range of instruments to achieve the 

goals set out by the PNMC. It is however worth to mention that these measures are 

almost entirely financed by the Federal budget resources. This includes training, 

investments in knowledge and institutional capacity, mechanisms for command and 

control (enforcement of regulations and monitoring compliance with these), subsidies 

and loans.  

So far, Brazil has successfully implemented a set of policies to meet the voluntary 

commitments until 2020, not yet establishing a carbon pricing instrument as a part of 

the range of tools for promoting GHG mitigation, either through the adoption of a 

carbon tax or an ETS. This has derived from the lack of an adequate assessment of the 

potential of carbon pricing instruments for the country, as well as the already significant 

success in the implementation of current climate policies. In the post-2020 period, new 

mitigation objectives might require additional cost-effective instruments.  
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 http://www.observatorioabc.com.br/ckeditor_assets/attachments/127/relatorio_completo_clua_estudo_ 

3.pdf. 
28

 Banco do Brasil is a publicly trade company partly owned by the Federal Government (which has a 

majority stake in the company). 

http://www.observatorioabc.com.br/ckeditor_assets/attachments/127/relatorio_completo_clua_estudo_3.pdf
http://www.observatorioabc.com.br/ckeditor_assets/attachments/127/relatorio_completo_clua_estudo_3.pdf
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2.1.2 Recent experience on the use of price inducing mechanisms 

Brazil has some experience in the use of pricing instruments to cope with environmental 

externalities.  

For instance, recently, the government defined the Use of Water Resources Charge 

(Cobrança pelo Uso de Recursos Hídricos). This charge is one of the instruments of the 

Water Resources National Policy (Política Nacional de Recursos Hídricos) and has 

three main objectives: i) providing the user with an indication of the real value of water, 

ii) providing incentives for the rational use of water and iii) raising financial resources 

for watersheds recovery.  

The charge is defined through negotiations among water users, civil society and the 

public authority within Watershed Committees (Comitês de Bacia Hidrográfica). The 

legislation establishes a specific use of the raised financial resources, namely, the 

recovery of the watershed where these resources are generated. From 2003 until 2012, 

approximately US$258 million were raised through this charge
29

. In April 2013, the 

Watershed Committee CEIVAP (Comitê de Integração da Bacia Hidrográfica do Rio 

Paraíba do Sul) sent the first evaluation report of the Water Resources Charge to the 

National Water Resources Council (Conselho Nacional de Recursos Hídricos – 

CNRH).
30

 Approximately US$56 million has been used to fund 155 actions, which are 

already concluded, contracted or in process of being contracted. US$50 million (88%) 

was invested in actions for environmental quality recovery. 

Article 44 of Law 12.651/2012 created a new economic instrument for the 

implementation of forest legislation, the Environmental Reserve Quota (CRA, in the 

Portuguese acronym). The Law defines obligations related to the maintenance of natural 

vegetation in farms, the so called “legal reserve”, ranging from 20% to 80% of the farm 

area (depending on the biome the rural property is located). One CRA is an asset 

equivalent to one hectare of native vegetation (or in viable regeneration process) that is 

additional to the minimum legal requirements. It can be purchased by farmers and 
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 http://www2.ana.gov.br/Paginas/servicos/cobrancaearrecadacao/cobrancaearrecadacao.aspx. 
30

  Avaliação da Implementação da Cobrança pelo Uso de Recursos Hídricos de Domínio da União na 

Bacia Hidrográfica do Rio Paraíba do Sul – Período 2003-2011. Available at 

http://arquivos.ana.gov.br/institucional/sag/CobrancaUso/Cobranca/RelatorioAvalImplCobPBS03_11.pdf  

http://www2.ana.gov.br/Paginas/servicos/cobrancaearrecadacao/cobrancaearrecadacao.aspx
http://arquivos.ana.gov.br/institucional/sag/CobrancaUso/Cobranca/RelatorioAvalImplCobPBS03_11.pdf
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delivered to the environmental agency to compensate “legal reserve” deficits. The Law 

also defines a set of general guidelines for the functioning of a market for CRAs, such 

as the requirement that offsets come from the same biome as the farm; a system for a 

unified Register of CRAs issued by subnational environmental agencies; and 

requirements for safeguards. The regulation of CRAs is now under elaboration.  

From a theoretical point of view, CRA is not a classical cap-and-trade system, but more 

a flexibility mechanism of command and control requirements, in order to maximize 

environment results and the efficiency of agricultural use of land. Once implemented, it 

will allow cost-effective environmental compliance, in particular when the opportunity 

cost of the agricultural activity exceeds the amount that other landowners need to 

receive to compensate their own opportunity cost and thus maintain natural vegetation 

in addition to legal requirements.    

2.2 Assessment of potential implications of the implementation of 

market instruments 

Since 2012, the Brazilian Government has systematically studied carbon pricing 

instruments and the convenience, feasibility and impacts of their adoption as part of the 

National Policy of Climate Change – PNMC. The work has been coordinated by the 

Ministry of Finance – MF, in dialogue with other government agencies and stakeholders 

(research institutions, private sector and NGOs). The main activities in this process are:  

 Interministerial Working Group on Carbon Market (WG). 

 GVCes Project: “Elements for a Carbon Market in Brazil” and upcoming 

activities 

 British Embassy in Brazil Project: “Green Fiscal Policy in Brazil” 

The following sections provide more detailed information related to the aforementioned 

projects, how they are connected with the COMAC/SPE/MF work on instruments for 

pricing carbon and set the context for the activities planned under Brazil’s MRP. 

 



40 
 

2.2.1 Interministerial Working Group on Carbon Market (WG) 

As mentioned earlier in this document, in 2012 the Ministry of Finance created and 

coordinated the Interministerial Working Group on Carbon Market (WG). At that time, 

the WG’s report initially assessed the role of carbon pricing instruments and 

recommended carrying out a new stage of research in which such tools should be 

evaluated in more detail, considering costs and benefits of each instrument under 

assessment (either a carbon tax or an Emissions Trading Scheme). 

According to the WG’s report, the strategy for further analysis and decision making in 

the medium term should focus on the following activities: i) the deepening of studies on 

potential impacts of a new price on the economy and a detailed assessment of mitigation 

costs and abatement potential in key sectors; and ii) developing a data collection and 

management system on emissions by installations in relevant sectors identified in the 

report. Following the recommendations presented in the report, preliminary studies 

supported by the PMR on macroeconomic assessment of price-based instruments in 

Brazil were conducted in 2013.   

2.2.2 GVCes Project: “Elements for a Carbon Market in Brazil” and upcoming 

activities 

Responding to the recommendation of the WG on Carbon Market, the Ministry of 

Finance commissioned, with its own funds, a Brazilian research institution, the Center 

for Sustainability Studies (GVCes) of the School of Business Administration of the 

Getúlio Vargas Foundation (FGV - EAESP), to support the COMAC/SPE/MF’s staff in 

the analysis of tools for pricing carbon in the country, focusing on data management 

systems of GHG emissions at facility level. The project had the following four steps:  

(i) identification of the basic requirements for a MRV system at installation level; 

(ii) requirements for a system (in terms of information technology infrastructure 

needs) to collect information on emissions at the installation level;  

(iii) four workshops for discussion of delivered products with relevant stakeholders 

at Federal Government, State Governments and private sector;   

(iv) preliminary identification of the elements for building an ETS in Brazil. 
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The result of the first two steps of this work served as basis for the discussions held 

within the Working Group on Registry of Emissions by Sources and Removals by Sinks 

(Registry WG), created under the Group for Federative Articulation on Climate (Núcleo 

de Articulação Federativa para o Clima - NAFC), a joint effort of the Federal 

Government and the State Governments for discussing climate change issues. This work 

has resulted in an assessment of the conditions for the establishment of a National 

Reporting Program on GHG Emissions and the creation of an Integrated Information 

System for both the Federal and the State Governments. The findings of this WG will 

be discussed in detail in Section 2.2.5. 

The first three workshops were aimed at presenting and discussing the report on MRV 

Basic Requirements with representatives of the Federal Government (on 27 March 

2013), representatives of State Governments (on April 12, 2013) and representatives of 

the private sector (on May 20, 2013). The fourth workshop (on July 12, 2013) was 

aimed at presenting the fourth project output regarding the preliminary identification of 

the elements for building an ETS in Brazil. It was attended by representatives of the 

Federal Government and State Governments that participated in Registry WG under the 

NAFC. 

It’s important to mention that the workshops were of paramount importance for the 

dissemination of the knowledge accumulated over the project; in particular, it offered 

the opportunity to discuss the same topic with different actors. At each round new 

concepts were learned and representatives from COMAC/SPE/MF could discuss the 

same issues with different stakeholders providing different perspectives, as the concerns 

expressed by these stakeholders differed as a reflection of distinct institutional missions 

or interests. 

The last project activity was aimed at making a preliminary identification of elements 

and features required for building of an ETS in Brazil. This report addressed issues 

related to conceptual definitions, discussion of basic elements (such as objectives of the 

instrument, coverage/targets, allocation methods, among others) and presentation of 

lessons learned from other experiences around the world, either relatively consolidated 

systems, such as the EU ETS, or newly emerging schemes, such as China’s and South 

Korea’s schemes. 
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This work identified several relevant elements to support the initial discussions on the 

design of a possible ETS in Brazil. However, this was only a preliminary survey that 

made the team realize the need for going deeper into the details presented in the report, 

such as the adoption of relative versus absolute  targets for emissions reduction and the 

relationship between the overall ceiling ("cap") and the distribution of quotas. In that 

sense, the work gave a good overview of what theory says and how relevant issues were 

addressed in some countries. However, practical application of the theory in Brazil 

brings complexities that need to be detailed and dealt with more closely.  

Given the important findings of the project Elements of a Carbon Market in Brazil, and 

the need for further work in this regard, the Ministry of Finance has renewed the 

collaboration with GVCes/FGV in order to explore these and other issues brought about 

by the project. The new phase of activities will be aimed at (i) developing 

recommendations for a MRV system focusing on other types of economic instruments 

(such as credit lines or green tax) and (ii) providing inputs for entering deeper into the 

details on the design options of an ETS (such as the use of carbon intensity targets). The 

so-called “Prospects for Adoption of Economic Instruments under the National 

Climate Change Policy” project will prepare technical documents and organize another 

round of workshops with representatives from federal and state agencies as well as from 

the private sector and other relevant stakeholders.  

Besides delivering training on emissions inventory at corporate level to representatives 

of federal and state governments, the first stage of this new project will result in a report 

on MRV options for instruments such as concessional loans and green taxation. The 

analysis will consist in a literature review, a description of some international initiatives 

that use (or have used) this option and an analysis of perspectives for implementation in 

Brazil considering the country specificities. 

The project will also consider issues related to the design and implementation of tools 

for pricing emissions; this includes the development of indicators for measuring carbon 

intensity, i.e. ratios of GHG emissions divided by a metric related to physical 

production enterprises, and their application in price-based instruments. This step 

involves the preparation of a study on the applicability of intensity indicators when 

setting national targets for mitigation and the role of such indicators when using 

economic instruments (carbon market and/or tax on emissions). 



43 
 

In addition, the next stage of the GVCes work will also deepen the assessment on other 

topics identified during the previous project, such as the use of offsets, the impact on the 

competitiveness of firms and linking with other schemes, among others. 

2.2.3 British Embassy in Brazil Project: “Green Fiscal Policy in Brazil” 

The project "Green Fiscal Policy in Brazil" (2012/2013) was a partnership between the 

British Embassy in Brazil, the Climate Works Foundation and the Brazilian Ministry of 

Finance, executed by the Center for Sustainability Studies (GVces) – Getulio Vargas 

Foundation (FGV). The project made a compilation of existing analytical tools for 

assessing impacts on the potential for reducing GHG emissions, on economic 

performance (potential GDP growth) and on job creation. Additionally, the project 

made a stocktaking of the instruments of fiscal policy already in use in Brazil, in 

particular taxes, potentially contributing to a greener economy. 

Building on the main findings of this project and on the two studies commissioned 

under the Brazil’s PMR Preparation Phase (described in detail in section 2.3, bellow), a 

new phase of the project "Green Fiscal Policy in Brazil" was launched in 2014 (up to 

March 2015). The purpose of this new phase is to develop a macro-econometric model 

to simulate the impact of the fiscal policy in terms of GHG emissions, economic 

performance (increase of GDP potential) and job creation. The work will be led by 

Cambridge Econometrics, based on its former experience in energy-environment-

economy (E3) models, covering the UK (MDM-E3), Europe (E3ME) and the world 

(E3MG, which explicitly features Brazil as a separate region). The purpose of this 

project is to explore possibilities for a “green tax reform” in Brazil, with a more detailed 

disaggregation of taxes, besides developing a different methodological approach when 

compared to the CGE model BeGreen. 

 

2.3 Analytical and modeling work conducted during PMR Preparation 

Phase 

The Ministry of Finance coordinated two different studies under the PMR Preparation 

Phase. The first study was a macroeconomic assessment, which aimed at identifying 

macroeconomic and sector effects of introducing carbon pricing instruments in Brazil. 
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The second study detailed best cases and lessons learned from countries and 

jurisdictions for supporting potential design options for a carbon tax in Brazil. 

The analysis conducted so far has been important for the Ministry of Finance to launch 

an internal process for assessing possible implications of adopting carbon pricing 

instruments and starting to map possible design options, as well as enabled the 

application of modeling tools for evaluation of economic instruments by the MF staff. 

However, as a preparatory phase, the work has mainly focused on internal discussions 

with limited interfaces with other stakeholders outside the MF. The Implementation 

Phase of PMR will comprise the stakeholders’ communication, consultation and 

engagement activities, as will be discussed in Chapter 4. 

2.3.1 Macroeconomic and sector effects of carbon pricing instruments 

The study “Macroeconomic Assessment of Price-based Instruments to Implement a 

Voluntary National Emissions Reductions Target in Brazil” was performed within the 

scope of Brazil’s Preparation Phase under the PMR in order to make a first assessment 

of the main macroeconomic effects of introducing a carbon price in the Brazilian 

economy, considering hypothetical mitigation targets for 2030. 

A Brazilian-specific highly detailed general computable equilibrium (GCE) model was 

used to simulate the economic impact caused by the introduction of policies aiming at 

reduction of GHG emissions. The model, called Brazilian Energy and GHG Emissions 

General Equilibrium Model (BeGreen),  was developed by the Center of Planning and 

Regional Development of the Federal University of Minas Gerais 

(CEDEPLAR/UFMG) and incorporates three important improvements: (i) a module for 

detailed energetic specification; (ii) an environmental module, allowing projections of 

mitigation policies; and (iii) a dynamic recursive structure. The two initial features are 

essential, enabling the consistent analysis of mitigation policies for the Brazilian 

economy, based on the detailed energetic and environmental specification.  

BeGreen has a high level of disaggregation of productive sectors (58) and products (118 

non-energy commodities, 18 energy products), accounting for GHG emissions per 

sector due to fuel use and to process activities
31

. The final demand is composed of 

                                                           
31

 The model accounts for emissions from activities related to land use (agriculture, cattle, forestry, forest 

management), but not from land use change.  
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household consumption (divided in 10 income groups), government consumption, 

investments and exports. GHG emissions are accounted per sector due to fuel use and to 

industrial and agricultural processes.  

Furthermore, the model is calibrated to the latest available national accounts data, the 

input-output matrix and estimates of annual emissions of greenhouse gases. Due to the 

recursive dynamic of the model, it is possible to implement simulations of restrictions 

of GHG emissions related to a reference scenario, as defined in the National Climate 

Change Policy. Another favorable point is the more sophisticated mechanisms of 

modeling, especially concerning the dynamic adjustment of the capital stock and 

employment, which are obtained endogenously. 

Ministry of Finance personnel were trained to operate this model so that additional 

policy configurations could be simulated. The model uses the most up-to-date data 

available to approximate recent Brazilian economic and GHG emission performance. A 

baseline scenario was carefully developed to reflect the expected future trajectory of 

Brazilian economy in the mid-term (up to 2030). Based on projections from the 

Ministry of Finance and from the Brazilian Energetic Research Office (EPE), the 

performance of the main drivers of economic activity (growth rates of Gross Domestic 

Product - GDP, household consumption, government consumption, investment and 

export) were estimated in the model.  

A few scenarios were selected, simulating policies similar to the actual mitigation plans, 

expanding them to the post 2020 period (without consideration for new policies or 

approaches). Due to the limitations in time and budget,  three policy options were 

simulated, in order to assess the economic impacts of achieving the same mitigation 

target (a cumulative reduction of 15% of GHG emissions in 2030, compared to the 

Business as Usual (BAU) projections), with  the same sector coverage.  The selection of 

sectors was based on the coverage of the sector mitigation plan for industry, part of the 

National Climate Change Policy (chemicals, cement, other non-metallic products, steel 

and derivatives, pulp and paper, aluminum products), plus petroleum and gas 

(extraction/production and refining). According to model’s estimates for 2014, those 

sectors would correspond to 20% of total GHG emissions and to 12% of the total gross 

domestic production of the country. Due to considerations related to the specificities of 



46 
 

the emissions from land use activities (processes) and residues, including the feasibility 

of implementing the policies for these sectors, they were not included in the simulation.     

The three policy scenarios were designed as follow: 

 Policy 1 – Command and control, through the imposition of the GHG emissions 

reduction target of 15% below BAU projections in 2030 for the selected sectors, 

without a carbon pricing instrument;  

 Policy 2 – Carbon pricing instrument through the distribution of free tradable 

allowances to the selected sectors, equivalent to the same emissions reduction 

target (15% below BAU projections in 2030). The target for the period was 

decomposed for each year and the price of allowances was calculated 

endogenously as a result of the reaction of the sectors to the restriction 

imposed.
32

  

 Policy 3 – Carbon pricing instrument equivalent to a tax on the GHG emission 

of the selected sectors, with revenue recycling to households. The tax rate was 

calculated yearly in order to achieve the cumulated emissions reduction of 15% 

below BAU projections in 2030.
33

  

Afterwards, a hybrid policy scenario was simulated, in order to combine the carbon 

pricing approaches from Policies 2 and 3: a tax on all fossil fuels from 2015 to 2020, 

with revenue recycling to families; and tradable allowances from 2021 to 2030. This 

scenario was not comparable to the former scenario because of the broader coverage of 

the tax.  

In this study, the simulations produced detailed sector and macroeconomic results of 

each policy.
34

 Performance of each policy in terms of economic growth and inequality 

and GHG emissions was then summarized in two indices: Cost-effectiveness and Cost-

equity.
35

 As expected in theory, carbon pricing policies obtained more cost-effective 
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The equilibrium price of allowances resulted from the simulation was US11.95/ton CO2-eq (R$28.00) 

in 2015, gradually increasing to US$71.29/ton CO2-eq (R$167.00) in 2030.  
33 

The tax was set as US$10.25 (R$24.00)/ton of CO2-eq in 2015, gradually increasing to US$64.03/ton 

CO2-eq (R$150.00) in 2030.  
34

 Sectoral results include production output and cost and emissions due to activity and due to fossil fuel 

burning for each of the 58 sectors of the model. Macroeconomic results include GDP, employment, 

household consumption per income decil, investment rate, imports and exports and inflation proxies.   
35

 Cost-effectiveness is defined as the ratio between the percentage of change of GHG emissions and of 

the percentage of change of GDP relative to the baseline. Cost-equity is defined as the ratio between the 
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results than direct control policies. Policy 3 was the most efficient among the simulated 

policies, as it outperformed other policies in both cost-effectiveness and cost-equity 

indices, basically due to the increase in demand from households induced by revenue 

recycling. The table bellow presents the summarized results. 

Table 5 – Percentage of change in the main macroeconomic parameters 

and cost-effectiveness and equity indices, according to the 2030 cumulative 

baseline scenario 

Variable Policy 1 Policy 2 Policy 3 

% Change Gini index   -0.2 -0.2 -5.5 

% Change in total emissions -7.0 -4.7 -4.2 

      % Change Emission / % Change GDP 2.38 3.44 5.32 

      % Change Gini index / % Change Emissions  0.03 0.04 1.32 

 

The simulations performed in the context of this study indicate that the design of a 

carbon pricing policy has distinct impacts on the economy, both in macroeconomic 

aggregates and in economic sectors, especially if considering different options of 

revenue recycling. In fact, the model results demonstrate that different policies’ designs 

(e.g., with or without recycling) may cause more distinct economic impacts than the 

choice between different policy instruments (a carbon tax or an ETS). In theory, in the 

absence of uncertainty and transaction costs, the difference between instruments can be 

reduced to only one: in the case of taxes, the carbon price is determined exogenously 

and the amount of emissions reduction fits in the given price; in an ETS, the amount of 

emission reduction is determined exogenously and the price adjusts endogenously. 

Thus, in theory, the instruments may be analogue and, in terms of modeling work, they 

usually are: or the target is set and the carbon price will be determined endogenously as 

the equilibrium price of the market; or the carbon price is determined exogenously (eg, 

a tax on emissions) and emissions reduction results are endogenous. In either case, 

there’s always a pair “target-price” that adjusts to fulfill a defined objective. 

Despite this conclusion, this seminal work was important to test hypotheses regarding 

impacts of the introduction of carbon pricing instruments in Brazil, besides enabling an 

                                                                                                                                                                          
percentage of change of GHG emissions and the percentage of change of Gini index, relative to the 

baseline.  
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initial overview of the analytical capacity of Brazilian research institutions regarding the 

assessment of economic impacts of carbon pricing.  However, it is important to note the 

limitations of the activities conducted under Brazil’s Preparation Phase. Due to the 

exploratory nature of the modeling work undertaken, as well as the constraints in budget 

and time, only a small range of simplified policy scenarios could be simulated.  

Regarding to the simulation of tradable permissions in Policy 2, it was not feasible to 

promote substantial adjustments in BeGreen in order to incorporate specific features of 

a cap-and-trade system. Therefore, the simulation could not incorporate the potential 

advantages of the greater flexibility of emissions trading schemes, and the expected 

gains in terms of the improved cost-effectiveness of mitigation.  

Regarding to the simulation of a carbon tax in Policy 3, BeGreen has a simplified 

representation of the federal tax system by two aggregates (indirect and 

direct/production taxes). Given the unfeasibility of breaking down those aggregates 

(separating taxes on labor, for instance), the carbon tax simulated in Policy 3 

represented a net increase of the tax burden – which is an unlikely scenario, given the 

economic and policy context, as discussed in the next session. As result, it was not 

possible, in that phase, to evaluate possibilities of double dividend and positive 

economic impacts of carbon pricing instruments.  

Another important limitation is related to technological change, a core issue for low 

carbon strategies. Regardless of the policy designed to achieve mitigation targets, 

economic models are still very incipient in internalizing technological change.  BeGreen 

Model partially addresses that issue, through the definition of technology functions in 

two sectors (electricity generation and manufacturing of steel and steel products). Each 

function allows limited substitution between a given set of technologies, according to 

shifts in relative prices of factors (mainly energy)
36

.  

Nevertheless, besides the aforementioned technological function, the model does not 

include the adoption of low-carbon technologies as a possible reaction of economic 

agents triggered by policy scenarios. Although considered, it was not feasible to 

                                                           
36

 Different technologies can be partially replaced (imperfect substitutability hypothesis) according to the 

production functions CRESH - constant ratio of elasticities of substitution, homothetic (Hanoch 1971, 

Dixon et al, 1982). The CRESH function is a generalized form of the CES function shown first by Hanoch 

(1971). In specified sectors, it is assumed that firms solve the problem of minimizing costs through 

CRESH aggregation of production technologies, by selecting a composition of possible technologies. 
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develop a linkage between BeGreen and the MACTool
37

, building on the database for 

low-carbon technologies identified in the Brazil Low-Carbon Country Case Study 

(World Bank, 2010).  

Furthermore, given the assumption of a situation with no market failures, the expected 

result of the simulations in BeGreen (as in any other economic model) was that any 

policy intervention would result in negative economic effects. Thus, given those 

limitations, the policy scenarios for 2030 mitigation targets simulated in BeGreen could 

only be achieved by reducing the level of activity, with negative impacts on GDP and 

other economic variables.  

Thus, further work is necessary to better inform the assessment of different carbon 

pricing policies, keeping in mind that new efforts in developing the economic modeling 

should balance the complexity and the quality and importance of the results. New 

modeling studies to be developed during the Brazilian Implementation Phase under the 

PMR should improve the assessment of the macroeconomic and sectoral impacts in the 

Brazilian economy of carbon pricing instruments, through the incorporation of relevant 

features of carbon pricing instruments, including:  

 the integration of technological change, with the adoption of low-carbon 

technologies as a response to carbon pricing policies;  

 the disaggregation of taxes, in order to simulate the compensation of a new tax 

(or increased rates of existing taxes) by reducing other  taxes (on wages, 

specially) – allowing, for example, the evaluation of the hypothesis of double 

dividends of a carbon tax;  

 incorporation of specific features of a cap-and-trade system, such as offsets, 

banking/borrowing, sector-specific rules and auctioning of allowances (with 

different options for allocation of revenues);    

 consideration of different policy designs within each type of instrument (broader 

vs. narrower coverage, initial level and increase of carbon prices etc.);  

                                                           
37

 The Marginal Abatement Cost Tool (MACTool) is a transparent, flexible software tool developed by 

the World Bank for building marginal abatement cost curves, and for calculating break-even carbon 

prices. See more in http://www.esmap.org/MACTool.  

http://www.esmap.org/MACTool
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 combination of policies, with simultaneous or sequential implementation; 

compensatory measures for covered sectors, in order to avoid negative effects on 

competitiveness.  

2.3.2 Analysis of the international experience on the use of tax as an instrument for 

emission pricing and perspectives on application in Brazil 

The objectives of the second study performed within the scope of the Brazil’s 

Preparation Phase under the PMR were three-fold: 

 To provide a review of the economic literature; and of the lessons learned from 

the international experience regarding the adoption of taxes as an instrument of 

pricing emissions; 

 To analyze the possibilities and the design options of introducing a carbon tax in 

Brazil, according to the legal environment of its tax system and to its impact in 

terms of environmental effectiveness and sector output. 

The objectives were achieved through three distinct reports. Report 1 contextualized 

carbon taxes in the broader policy landscape of economic instruments that can be used 

to address environmental externalities, anticipated impacts in the economy (on growth 

and employment, on inequality and on sector competitiveness) and provided insights on 

policy design (point of taxation, tax base, allocation of revenues, transaction costs and 

tax rate). Alternative instruments analyzed were command and control, emission trading 

schemes, subsidies and removal of subsidies, two-part tariff systems, emission reduction 

credits and green and white certificates. Carbon taxes were contrasted to emission 

trading schemes in order to compare a set of features, such as uncertainties, sector 

targeting, collection of revenues, administrative costs, carbon price volatility, 

adjustment flexibility, interaction with direct regulations and linkage between 

jurisdictions.  

Report 1 also addresses the double dividend hypothesis, according to which a carbon 

tax could be implemented and its revenues used to reduce the excess burden of 

preexisting distortionary taxes, resulting in a reduction of carbon emissions (first 

dividend) and additional benefits to the economy from the reduction of distortionary 

taxes (second dividend). Although not consensual, it is noted the increasing acceptance 

of the possibility of obtaining a double dividend through the implementation of an 
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environmental tax reform (ETR). The Report also addresses the triple dividend 

hypothesis, which adds the positive impact on welfare distribution: environmental 

improvement by the reduction of emissions, the increment in GDP and the decrease in 

poverty. The ETR would be implemented by the introduction of an energy-related 

environmental tax, which revenues are recycled to households (through a reduction in 

the prices of food, for instance) and industry through lowering existing taxes. 

Report 2 systematized the main lessons learned by the introduction of carbon taxes in 

other countries. Experiences such as Finland, Sweden, Ireland, Australia, South Africa 

and Mexico were presented, highlighting: sector scope, tax base and tax rate, exemption 

and rebates, use of revenues, political, legal and institutional context, implementation 

challenges, policy mix, environmental effectiveness and economic/political effects. 

Carbon taxes have been introduced since 1990, with increasing attention recently. Few 

countries have adopted ‘pure’ carbon taxes, though carbon-based taxes on energy, fuels 

are more common. For the purposes of the Report, it was included some energy or fuel 

taxes that have been implemented to reach a ‘climate’ objective, but are not based on 

the carbon content of the tax base.  

Regarding the sectoral scope, the international experience shows that governments 

generally tax all sectors with substantial fossil fuel consumption (i.e. electricity 

generation, heating, transport, construction and chemical processes). The definition of 

the tax rate depends on the objective of the tax and may vary per sector, as uniform 

taxes lead to lowest-cost abatement and reduce compliance costs. The value of the 

carbon tax varies significantly across countries, ranging from USD$1/tCO2 to 

USD$163/tCO2. It is usual the definition of medium/long term plans to increase tax 

rates, which allows taxpayers to adapt to requirements and adapt behavior. 

Carbon taxes can interact with various other regulatory instruments, e.g. standards, 

emissions trading, carbon offset and voluntary agreements. Each country that has 

adopted a carbon tax embraces a particular model of policy mix based in its own 

institutional and economic context. When analyzing the international experience with 

tax exemptions and rebates, the Report 2 shows some transitional common measures, 

such as increasing taxes over time and reducing energy taxation. Usually exemptions, 

reduced tax rates and rebates are more common for industry sectors exposed to 
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significant international competition or covered by an emissions trading scheme, but 

less so for consumers.  

The Report 2 also shows that revenue from carbon taxes can be distributed in several 

ways. For example, to attend to transitional assistance measures for sectors deemed in 

need of support and time to adjust, to encourage technology development (renewable 

energy, energy efficiency) and to recycle the resources ‘back to the people’ through 

reductions in income tax and health insurance premiums. Also the use of tax revenues 

normally affects the distribution of costs and in turn the public perception of the tax. In 

a political economy context, a reduction of other taxes can also help to garner political 

support for carbon taxes.  

Political uncertainty or lack of effective support by political groups can seriously 

undermine the implementation of the carbon tax, although it is expected that political 

and public resistance diminishes over time. Also the resistance can be avoided by clear 

communication to public and academic/expert in order to accept the environmental 

taxation. 

Based on the international experience, the Report 2 suggests  key factors for success of 

carbon tax: common position among political parties, clear public communication, use 

of independent green tax reform commissions, addressing distributional concerns, e.g. 

exemptions/reduced rates for households or low-income regions, progressive rate 

structure and defining medium to long term evolution of tax at the outset. 

There are still gaps in assessing link between tax rates and environmental effectiveness. 

When analyzed the economic and political effects, the Report 2 concludes that for most 

countries it is too early to assess economic impacts, as most carbon taxes are not 

implemented long enough to measure environmental effectiveness. Even in countries 

with longer experience of carbon tax and decrease in GHG emissions, it is often 

difficult to accurately assess how much can be attributed to the carbon tax. Existing 

experience suggests that impact of a carbon tax on the economy tends to be marginal. In 

general, the impact on the economy is highly country-specific and depends largely on 

the tax rate, sector coverage and alleviation measures. The economic situation of a 

country tends to affect the stringency of the carbon tax and in times of economic 

downturn legislators often review carbon taxes impact and make adjustments. 
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Report 3 presented an assessment of the legal aspects for a carbon tax in Brazil and a 

prospection of possible approaches for the design and implementation of such 

instrument. First, an overview of the Brazilian environmental taxation system was 

presented, considering its main constitutional aspects, main existing taxes and tax 

burden in key sectors. Main topics included the constitutional principles that drive 

Brazilian laws, the differentiation of kinds of taxes and power to tax and revenue-

sharing provisions in the federative system. The study assessed the taxation framework 

of six key sectors: energy generation, transportation, industry, agriculture, livestock and 

forestry. Relevant legislative bills that were recently proposed were also included.   

Report 3 explored the legal definition and conditions for extra-fiscal objectives of a tax, 

summarizing some three cases of existing taxes with regulatory purposes and/or 

designed in order to enable the implementation of public policies. Based on that, some 

design options for GHG taxation mechanisms where explored, considering both the 

reform of existing taxes and the creation of a new specific carbon tax. Regarding the 

reform of existing taxes, three alternatives were considered: 

a) Adjustments in a federal levy on fuels. The legal definition of the levy is 

“contribution of intervention on the economic domain” (CIDE), aimed at 

influencing the supply of goods or services in specific markets, according to 

the public objectives. The Report considers the adoption of progressive tax 

rates pursuant the intensity of GHG emissions of each fuel, the redefinition 

of the coverage (including fuels burned in turbines and furnaces, besides 

restricting incidence on renewable); and the earmarking of significant part of 

the revenues raised to finance mitigation activities.  

b) Reformulation on the tax on land ownership, adding tax credits for areas 

where low-carbon practices are employed (such as the agricultural practices 

described in the Sector Plan for Low-Carbon Agriculture – Plano ABC) to 

the existing rebates for the maintenance of natural vegetation.  

c) Modification of the tax rates on industrialized products, in accordance with 

the level of GHG emissions of each product, in order to stimulate the 

adoption of new and less carbon intensive technologies in the production 

processes. In addition, specific adjustments should be done in the existing 
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package of incentives for efficiency and technological development of the 

car industry.  

Regarding the creation of a new tax, Report 3 considers the introduction of a new  CIDE 

on GHG emissions (an absolute value per tCO2e) from a wider range of sources, 

whether under the control and/or owned directly by the taxpayer or not. The document 

indicates the need for a careful definition of the tax elements: the tax incidence, the 

taxable event, the taxpayer, the tax base and rate, use of revenues and ancillary 

obligations (such as monitoring, quantification and reporting of emissions) is necessary. 

Report 3 also considers the possibility of an offsetting program via carbon credits, 

which could expand the scope of the climate policy, reduce costs of compliance and 

create positive incentives for mitigation in other sectors.  

It is necessary to highlight the political and economic complexities for discussions on 

new taxes or on the reform of existing taxes in Brazil. On the one hand, given the 

relatively high tax burden in Brazilian economy, the perspective of a new tax generates 

concerns and reactions from various sectors. On the other hand, the complexity of the 

Brazilian tax system must be considered, in particular in relation to its federative 

aspects: each level of government has specific taxation powers, with clear limits to the 

role of the Federal Government. Moreover, much of the revenue from federal taxes is 

shared with states and municipalities. As a consequence, reforms on federal taxes are 

subject to intense political debates, due to potential impacts on subnational budgets and 

consequent demands for compensation. 

The three reports of the study “Analysis of the international experience on the use of tax 

as an instrument for emission pricing and perspectives on application in Brazil” have 

fulfilled the purpose of bringing together findings from theoretical analysis and practical 

experiences of implementing carbon taxes. Additionally, regulatory basis and design 

options for a carbon tax in Brazil were explored. Given the complexities 

aforementioned, the Brazilian Implementation Phase under the PMR could allow to 

advance towards a more comprehensive design of a carbon tax, both for considering a 

new tax or to reform existing ones. For that, it will be necessary to address a set of 

complex questions, such as:   
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 possible impacts on the tax burden, considering the requirement of neutral 

impact or, if possible, a net reduction in the tax burden;  

 assessment of the federative implications of the tax reform and possible impacts 

on subnational budgets;  

 legal and other regulatory requirements (given the implications and risks of the 

legislative process);  

 impacts on the competitiveness of the sectors and the design of compensatory 

measures;  

 interactions, overlaps and coordination with the existing policies for each sector, 

with special attention to taxation and the regulatory framework;  

 a clear definition of the tax features such as:  

o taxable event;  

o tax basis (total emissions or only those verified emissions above a 

benchmark) and incidence;  

o sectors covered; ancillary obligations (reporting of GHG emission at the 

installation level);  

o transaction costs (cost and complexity of administering the tax 

mechanism, among others);  

o allocation of revenues;  

o use of offsets or other flexibility mechanisms. 

2.4 Working Group on Registry of Emissions by Source and Removals 

by Sinks under the Federal Climate Articulation Group 

In addition to the preparatory activities related to the macroeconomic assessment carried 

out with PMR support, the Ministry of Finance engaged with other Ministries and 

Representatives of the States throughout 2013 to discuss options regarding the creation 

of a National GHG Reporting Program and an Integrated
38

 Data Management System 

on GHG Emissions at installations level. 

The Working Group on Registry of Emissions by Source and Removals by Sinks 

(Registry WG) was created on February 2013 by the Federal Climate Articulation 

                                                           
38

 At Federal and State level. 
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Group (NAFC)
39

, under the coordination of the Ministry of Finance (MF) and the 

Subsecretariat for Green Economy of the State of Rio de Janeiro. These institutions 

were responsible for coordinating the dialogue between Federal and State Government 

institutions, with a view to prepare a technical assessment of the needs for national 

harmonization of GHG data collection and management at the installation level. 

The starting point of the WG was the identification of different GHG data collection 

systems in the country, considering both the federal level (the Federal Environmental 

Agency - IBAMA) and the state level (states of São Paulo, Rio de Janeiro, Minas Gerais 

and, more recently, Paraná). These initiatives use different methodologies and data 

collection tools, as well as different ways for managing gathered information without 

any connections between the different systems. The intention of the WG was to propose 

means to harmonize existing initiatives in order to avoid methodological inconsistencies 

and duplication of efforts and costs at both levels of government, as well as to reduce 

the GHG reporting burden on private sector agents. Currently, companies have to deal 

with a variety of data reporting initiatives in the country, which raises costs for 

compliance and prevents the rationalization and scaling-up of company GHG reporting 

practices.  

The activities of the Registry WG were also supported by the following partner 

organizations: the Center for Sustainability Studies (GVCes) of the School of Business 

Administration at the Getúlio Vargas Foundation (EAESP/FGV), the German 

Cooperation for Sustainable Development through the Deutsche Gesellschaft für 

Internationale Zusammenarbeit GmbH (GIZ), the Latin America Climate Initiative 

(ICAL), the Ethos Institute/Climate Forum, the International Institute for Education in 

Brazil (IEB), the Federal University of Minas Gerais (UFMG) and World Resources 

Institute (WRI). 

The WG provided a report containing an assessment of the possibilities for the 

implementation of a National GHG Reporting Program at the installation level. This 

report provided inputs for decision-makers for the consideration of approaches for the 

harmonization of federal and state reporting initiatives through the adoption of national 

rules and methodologies for GHG Reporting at installation level and an integrated data 
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 Núcleo de Articulação Federativa para Clima 
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management system. The proposal is currently under decision by the Federal 

Government.  

Preparatory activities in the area of data collection and MRV systems at installation 

level have been identified by the Ministry of Finance, based on the findings of the 

Registry WG. In this regard, Brazil will receive the support of the International Climate 

Initiative under the German Ministry for the Environment, Nature Conservation, 

Building and Nuclear Safety (BMUB) to conduct a Regulatory Impact Analysis (RIA) 

of a National GHG Reporting Program at installation level. The project will be 

implemented through the GIZ, and would also support activities related to 

communication, stakeholder engagement and capacity building on MRV’s issues. 

The activities planned by the Ministry of Finance aim at of providing inputs to better 

inform decision makers about the costs and benefits of a National GHG Reporting 

Program at the level of installations. The implementation of such a Program could be an 

important component for the establishment of carbon pricing mechanisms in Brazil – in 

that sense, the RIA of data collection would complement the impact assessment of 

carbon pricing instruments that will be undertaken under Component 2 of the Brazilian 

MRP. The interconnection of the two activities will be highlighted in Chapter 3. 

Preparatory talks between MF and BMUB took place in Brazil, in June and October 

2013. The Brazilian Government and GIZ have already jointly drafted the planned 

measures for the project, which is led by the Ministry of Environment (MF is the 

implementing partner for the activities focused on the RIA of a National GHG 

Reporting Program). 
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CHAPTER 3. Improving Ability to Inform Decision Makers  

Planning of market-based instruments requires decisions about which instruments may 

be used and about planning procedures for the application of the chosen carbon pricing 

instrument(s). However, as already mentioned, this MRP identifies the need for further 

detailing of existing studies that may contribute to improve the analysis of alternatives 

studied so far and identifying the potential role that such instruments may have among 

the PNMC toolkit after 2020.  

As widely acknowledged, PMR implementing country participants find themselves at 

different stages of progress in this undertaking and have different capacities and 

objectives with respect to market instruments. The Ministry of Finance has the mandate 

to explore different carbon pricing options and assess their economic impacts and 

feasibility. However, as explained earlier, it’s not yet possible at this stage to plan a 

market-based instrument in Brazil since the range of policy options being considered is 

still wide and the policy making decision process is still at an early stage.  

Therefore, in order to advance the discussion and provide more accurate data for an 

informed decision by the policy makers, this MRP proposes to put in place an 

evaluation and impact assessment process to prepare evidence for political 

decision-making and provide transparency on the benefits and costs of the 

adoption of carbon pricing instruments in the country. In this sense, the Brazilian 

MRP is designed to broaden and deepen the analysis of the impacts of the adoption of 

carbon pricing instruments in the country at the same time as starting the discussion on 

policy options with the relevant stakeholders. 

The key questions Brazil wants to explore during the Brazilian Implementation Phase of 

the PMR are: (i) after 2020, would it be feasible and convenient for the country to add a 

carbon pricing instrument to the PNMC toolbox? If the answer is positive, (ii) what is 

the best instrument for introducing a carbon price signal in Brazil: to regulate prices 

(through a carbon tax), to regulate quantities (through an ETS) or some combination of 

both instruments (tackling different sectors)? 
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As discussed, current analytical and modeling work devoted both to understanding the 

impact of carbon pricing instruments and to assessing options of policy design is 

certainly useful but still provides limited information in order to implement such 

instruments in Brazil and to properly inform decision makers on the most appropriate 

policy options in the context of the country. 

The modeling work conducted so far was useful to test initial hypothesis on expected 

macroeconomic and sector impacts arising from the introduction of different 

configurations of carbon pricing instruments. However, one of the findings of Brazil’s 

Preparation Phase under the PMR was that a CGE model has limitations on what can be 

modeled (specifically regarding simulations of ETS designs options and of tax 

breakdowns that would allow assessment of double dividend), and, consequently, on the 

results of the modeling. 

In fact, the conclusions of the studies demonstrate that a CGE model is a good tool to 

capture the economic effects of carbon pricing, being irrelevant how this price is placed 

(through a carbon tax, a cap-and-trade system with auctioning of allowances or free 

distribution). Nor it is the case that a CGE model could simulate a "carbon market" in 

all its features. That is the case for the BeGreen model and for most CGE models used 

in this area of knowledge. What the model does is to simulate the impact of the 

alternatives as if they had been implemented, taking its relevant elements for the 

simulation. In the model, these alternatives are always associated with a carbon price or 

a restriction on the emissions level (through setting an emissions target). For example, 

an allocation of permissions equivalent to 90 tons of CO2-e to a sector that emits 100 

tons CO2-e is identical to the imposition of a 10% reduction in emissions in this sector. 

As already discussed, the BeGreen model calculates one of the two variables involved 

in pricing carbon: emissions level or carbon price. Thus, we have reductions of GHG 

emissions resulting from a price (or tax) on carbon; or a price resulting from a reduction 

of carbon emissions imposed (in both cases over a set of sectors or the whole economy). 

In either case, the carbon price affects the prices observed by all users of GHG-emitting 

goods, triggering a process of adjustment of the decisions of the agents. These 

decisions, in turn, affect the relative prices of products and inputs not directly involved 

in the pricing of carbon, as well as the prices of primary factors (capital and labor). The 
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end result of this process is the adjustment in all markets of the model to the new 

conditions of relative prices in the economy. 

Therefore, a CGE model is still a valid tool to answer the first question of this MRP, 

regarding if it would it be feasible and convenient for the country to add a carbon 

pricing instrument to the PNMC toolbox after 2020, considering the potential economic 

impacts of a new price in the economy. In this sense, the simulations made so far can be 

improved through more specific features incorporating technological changes, 

disaggregation of taxes and combination of policies, for example, in order to refine the 

modeling results. In this regard, further modeling work is deemed necessary to improve 

knowledge about the economic impacts (in terms of GDP, investment growth, 

employment, competitiveness, and so on) of the introduction of carbon pricing 

mechanisms in Brazil (also simulating improvements in policy designs for an ETS and a 

carbon tax). This new phase of modeling work will be done in tandem with other 

modeling initiative conducted within the Federal Government, the so-called MOP led 

by the MCTI, which will be described in section 3.1 below. 

Once a CGE model has clear limitations to bring all the information necessary to 

answer the question regarding what is the best instrument to adopt (to regulate prices, to 

regulate quantities or both), to tackle this issue the Brazilian MRP proposes to develop a 

Regulatory Impact Analysis (RIA) to provide transparency on the direct and indirect 

costs and benefits of the adoption of different carbon pricing instruments in the country. 

As a comparative process between an ETS and a carbon tax, the RIA shall inform 

decision-makers about the effectiveness and efficiency of different options, enabling the 

most effective and efficient options to be chosen, as will be discussed in section 3.2 

below. 

Important to mention the interconnection between this activity and the proposed RIA of 

a National GHG Reporting Program at installation level, activity to be supported by the 

German BMUB Project. As a building block of an ETS (and possibly a carbon tax), the 

costs and benefits of data collection and management for MRV purposes will be 

counted in among the indirect costs and benefits of the instrument(s). Timetables of 

both projects were arranged so that this interconnection was taken into account. 
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Continued studies on carbon pricing through this MRP aim to deepen the discussion 

process of such instruments in the country, creating the necessary tools to enable 

specific assessments of potential policy options (as it will be explained in sections 

below) while empowering and bringing together relevant stakeholders through a process 

of capacity building – an issue that will be detailed in the Chapter 4 of this MRP. 

3.1 Project “Mitigation Options of Greenhouse Gas Emissions in Key 

Sectors in Brazil” 

The Brazilian government is in the early phase of conducting a set of studies with the 

support of the Global Environment Facility (GEF), the so-called “Mitigation Options of 

Greenhouse Gas Emissions in Key Sectors in Brazil” (“Mitigation Options Project - 

MOP”) that will build an up-to-date baseline scenario based on the newest available 

data (reference scenario) and build new low-carbon scenarios, all for the 2012-2035 and 

2036-2050 periods. In this manner, the Project will increase the availability of data and 

information on Brazil’s mitigation potential in the following sectors: industry (energy 

consumption and industrial processes), energy (referring to the activities that produce 

and transform energy, as defined in the Brazilian National Energy Balance), transport 

(passenger transport sector and freight transport sector), household and services sectors 

(energy consumption in buildings); LULUCF; waste management (including Municipal 

Solid Waste (MSW) and domestic and industrial sewage and effluent treatment); and 

cross-sector mitigation alternatives. 

The data and information to be produced include: sector specific results for CO2 

abatement potential and costs; sector marginal abatement cost curves; technical, 

economic and market potentials for GHG emission reductions
40

; estimates of learning 

curves; an assessment of potential cross-sector abatement options; the development of 

an integrated optimization framework adapted to the Brazilian case; the development of 

integrated baseline, low carbon and innovation scenarios for Brazil up to 2050; and 

general equilibrium models adapted to the Brazilian case. 
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 The technical potential refers to the reduction achieved through the application of the technology. The 

economic and market potential reveal two different perspectives of the opportunity cost of capital: the 

first shows a preference for the long-term, favoring, therefore, capital-intensive investments, and the 

second mimics the opportunity cost for private entrepreneurs, revealing a greater preferably at present. 
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By analyzing this information and training key government stakeholders, the MOP will 

enhance the capacity of the Brazilian Government to respond to climate change threats 

with adapted strategic policies and measures. 

The scope of the MOP is innovative for Brazil since no other initiative has ever 

performed such an integrated analysis of the different mitigation alternatives in an 

integrated optimization framework, taking into account the non-additivity of the 

different mitigation alternatives and other economic considerations and also ensuring a 

comprehensive evaluation of the possible impacts of different climate mitigation 

options on the Brazilian economy.  

Another aspect to be noted is the inclusion of a cost analysis related to innovation in 

terms of mitigation technologies for the Brazilian context. In this sense, the Project will 

generate data and information to support the implementation of mitigation options 

aiming at contributing to the achievement of national climate change goals within a 

sustainable development framework. To this effect and in line with these goals, the 

following three scenarios will be considered: a) Reference (or baseline) Scenario; b) 

Low Carbon Scenario; and c) Low Carbon Scenario with Innovation. 

The Mitigation Options Project could cover an important gap identified in the previous 

modeling under the Preparation Phase of PMR (BeGreen CGE model), since it proposes 

to build low-carbon scenarios with and without innovation. The Project will generate 

data and information to support the implementation of mitigation options aiming at 

contributing to the achievement of national climate change goals within a sustainable 

development framework.  

The evaluation of the possible impacts of different mitigation options on the Brazilian 

economy will be done through a CGE model different from the BeGreen. To do this, it 

will assess the real mitigation potential, considering the Brazilian economy as a whole 

and avoiding double counting of mitigation measures. The following outputs are 

planned: (a) to produce an integrated analysis of GHG emission abatement alternatives 

in an optimization model comprising all energy chains and all GHG emitting sectors 

analyzed (the MESSAGE model); and (b) analysis of the impacts of the mitigation 

options identified in (a) on the Brazilian economy using the CGE EFES model.  
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It’s important to mention that MOP is not going to simulate the economic impacts of 

the adoption of any policy instruments to tackle climate change, but only the 

economic impacts of the adoption of technologies identified along the discussions with 

a wide range of stakeholders. 

The MESSAGE model (Model for Energy Supply System Alternatives and their 

General Environmental impacts) was originally developed at IIASA (International 

Institute for Applied System Analysis) for the optimization of an energy system (with 

their demands and supplies). The mathematical principle of MESSAGE is the 

optimization of an objective function subject to a set of constraints that define the 

feasible region that contains the possible solutions of the problem. The value of the 

objective function helps to choose the best solution according to specific criteria, 

usually minimizing the cost. The model was designed to formulate and evaluate 

alternative strategies for energy supply in line with restrictions such as limits for 

investments, availability and price of fuels, environmental regulation and market 

penetration rates for new technologies, among others. Environmental aspects can be 

evaluated by counting up and, if necessary, limiting the emissions of pollutants by 

various technologies at various levels of the energy chain. This helps to assess the 

impact of environmental regulations on the development of the energy system. 

The current structure of the MESSAGE Brazil was developed in early 2010 by the 

Working Group at the Alberto Luiz Coimbra Institute for Graduate Studies and 

Research in Engineering at the Federal University of Rio de Janeiro (COPPE/UFRJ). 

This version of MESSAGE, which is very simple and flexible, allows optimization of 

an integrated national energy sector with modeling options not included in previous 

versions used by the COPPE/UFRJ’s group, as the penetration of electric vehicles and 

plug-in hybrids and seasonality in the supply of energy (hydroelectric, wind and ethanol 

production). 

Specifically regarding the second output mentioned above, the study will produce a 

technical report containing:  (a) a description of CGE modeling frameworks; (b) an 

analysis of economic impacts of the mitigation options previously identified in the 
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Project regarding the industry sector, agriculture, energy and transport; and (c) an 

analysis of intangible
41

 impacts of mitigation options on selected economic sectors. 

The EFES model (Economic Forecasting Equilibrium System) is the CGE chosen to be 

used in the MOP and was developed by the Economic Research Institute Foundation at 

the University of São Paulo (FIPE/USP) under the SIPAPE Project (Planning and 

Economic Policy Analysis Integrated System). Its overall goal is the specification and 

implementation of an integrated information system for macroeconomic, sector and 

regional projection, and for the analysis of economic policies. In the MOP context 

EFES will be used only for national projections. As part of the SIPAPE project, this 

CGE model is integrated with a model of macroeconomic consistency, allowing the 

generation of disaggregated results to 55 sectors and 110 products, consistent with 

predetermined macroeconomic scenarios. EFES is specified with sufficient dynamic 

components to generate annual projections for the Brazilian economy. Thus, it can be 

consider investment and capital accumulation trajectories by sector, a feature hitherto 

less explored in CGE models. The EFES model is based on the theoretical structure of 

MONASH Model, developed for the Australian economy. 

Other activities under this output comprise the analysis of innovation costs and 

financing sources aiming at the consolidation of innovation costs for mitigation 

technologies in different sectors and analysis of investment requirements and sources. 

The MOP is being implemented by Ministry of Science, Technology and Innovation 

(MCTI) in partnership with the United Nations Program for Environment (UNEP). The 

General Coordination of Environment and Climate Change (COMAC/SPE/MF) was 

invited to contribute to the definition of project scope, and made some suggestions 

specifically in the output regarding modeling of economic instruments to deal with 

climate change.  

A Project Steering Committee (PSC) will provide strategic guidance for the MOP. The 

PSC will be responsible for overseeing and approving annual work plans, budgets, and 

other strategic decisions. Two representatives from the Ministry of Finance have been 

appointed to participate in this PSC and COMAC/SPE/MF decided to follow this 
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 For example, intangible value can be related to the image that an industry or economic activity has 

among its stakeholders. For example, a sector with a negative environmental image may suffer a drop in 

its market value in the face of the consumer boycott. 
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initiative very closely, working together with MCTI instead of pursuing its own model 

through improving the BeGren. The reasons for this choice will be explained in detail in 

the following session. 

3.2 Planned analytical and modeling work: activities for PMR support  

Regarding different initiatives on modeling work conducted within the Federal 

Government, it’s important to mention that the implementation of the MOP, led by the 

MCTI, has already started and was designed as a comprehensive and robust work 

dealing with a range of issues not tackled by the previous work with the BeGreen, 

including among others: (i) estimating “engineering” marginal abatement cost curves by 

sector, taking into account the non-additivity of the different mitigation options 

alternatives through an integrated optimization framework; (ii) a cost analysis related to 

innovation in terms of mitigation technologies for the Brazilian context; (iii) assessment 

of mitigation alternatives and estimation of abatement costs for land use, land use 

change and forestry (LULUCF); (iv) an evaluation of the possible impacts of different 

mitigation options on the Brazilian economy. 

Although the Ministry of Finance could continue to further develop the BeGreen and 

improve it with the PMR support, the MF considers that at this point in the process the 

most efficient way of using scarce resources is by coordinating closely the Ministry of 

Finance work with the MOP initiative. The MOP is a robust modeling project, which 

will not only count with the participation of several ministries related to climate change 

issues but also with the involvement of a wide range of Brazilian researchers affiliated 

to the Brazilian Research Network on Global Climate Change (Rede Clima)42. 

Consequently, this approach has the advantage of involving the Ministry of Finance in a 

range of modeling work instead of being isolated developing and running its own model 

with limited synergies with other initiatives. 

Besides, it’s important to note that the CGE model used by MOP (the EFES model) is 

not going to simulate the economic impacts of the adoption of any policy 

instruments but only the economic impacts of the adoption of technologies identified 
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 Being part of the MCTI structure, the Brazilian Research Network on Global Climate Change (Rede 

Clima) will be charged with the responsibility of Mitigation Options Project implementation. More details 

on Rede Clima are provided in Section 4.1.2. Technical Workshops on Economic Modeling of 

Carbon Pricing Policies. 
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along the discussions with a wide range of stakeholders. This is the reason why this 

MRP intends to support the modeling work on the carbon pricing part of the EFES 

model, incorporating complementary models/studies and/or adapting EFES model in 

order to assess the economic impacts of market based instruments. The limited MRP 

resources allocated to the proposed modeling work will thus leverage and complement 

the resources and modeling effort of the MOP. 

Thus, with the experience gained during the Preparation Phase under the PMR, 

COMAC/SPE/MF team intends to concentrate efforts on the assessment of the 

economic impacts of carbon pricing instruments and the analysis of direct and indirect 

costs and benefits of each kind of instrument (ETS and carbon tax). The idea is to 

coordinate efforts with the MOP, which will provide inputs for activities undertaken by 

the Ministry of Finance and will in turn receive relevant inputs from the analysis 

supported by the PMR to deal with the assessment of the economic impacts of market-

based instruments. 

In order to fulfill these objectives, the Brazilian MRP is divided into three components. 

The Component 1 comprises analytical studies aiming to develop alternative design 

options, covering both carbon tax and ETS policy options. The Component 2 is 

designed to apply different tools to assess the different impacts of the market-based 

instrument(s) proposed in the Component 1. At last, the Component 3 is dedicated to 

the communication, consultation and engagement process, which will be discussed in 

Chapter 4. 

3.2.1 Component 1 of the MRP: Studies to inform policy design and modeling 

Having in mind that the design of carbon pricing policies needs to take into account the 

possible interactions with existing policy framework in each sector (regulations, 

taxation and incentives), the first activity planned in this MRP is to commission a set 

of nine sector studies taking stock of the policies already in place in each sector in 

order to help the Ministry of Finance to have a better view of the reality of sector 

policies and envision how a market-based instrument could interact with these realities. 

These studies will be focused on the seven sectors covered by the Industry Plan 

(aluminum, lime, glass, cement, iron and steel, chemicals, pulp and paper), the energy 

sector and agriculture. This work will set the stage for a fruitful discussion on the role of 
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carbon pricing instrument in the range of policies for each of these sectors, and inform 

the next activities planned in the MRP, as will be discussed below. 

It’s important to mention that Ministry of Finance intends to enlarge the assessment of 

sectors potentially covered by a pricing instrument in the next set of studies, including 

not only the industry sector already discussed in the previous work, but also the energy 

and agriculture sectors (given that the MOP is developing specific modeling work 

aiming to improve the data set and the modeling tools available for the assessment of 

these important sectors). 

As suggested in the BeGreen Final Report, the second activity of Component 1 is a 

specific study aiming at recommending designs of carbon tax policy scenario, 

including specific design for a carbon tax and complementary adjustments in the tax 

system, learning from previous works done during Brazil’s PMR Preparation Phase. 

This study shall also make recommendations on alternative designs of an ETS and 

the results of this study shall take into account the outcome of the previous activity 

proposed in this MRP (nine sector studies) which will set the policy scenarios behind 

the introduction of a pricing instrument in each sector. 

3.2.2 Component 2 of the MRP: Impact Assessment 

A third activity Brazil is seeking support to in this MRP aims to assess the economic 

impacts of the recommended alternative policy designs (ETS and carbon tax) that 

will come as outputs of the second activity of Component 1. In this sense, the third set 

of activities proposed in this MRP aims to support the modeling work conducted by 

the MOP, incorporating pricing instruments analysis to the EFES model. 

Regarding the assessment of a carbon tax, it’s important that the tax structure 

represented in the model correspond more closely to the actual tax system in Brazil (at 

the Federal level) and that the scenario adopted by the model represent more realistic 

assumptions with respect to the expected evolution of the tax burden. Thus, to extend 

the possibilities of simulating carbon pricing instruments it is important to do a 

breakdown of taxes in the EFES model to allow for the reduction of specific taxes 

(indirect, direct, on wages, etc.), enabling the evaluation of the double dividend 
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hypothesis
43

. Therefore, Brazil’s MRP is seeking support to adapt the EFES model 

in order to enable it to assess the economic impact of the recommended carbon tax 

design, taking into account the outcomes of the two previous activities. 

Regarding the assessment of an ETS, as already discussed in the previous chapter, a 

CGE model may not be the best methodological option to assess different design 

options of a cap-and-trade since it is by nature very limited with respect to what it can 

test in terms of different market designs. For example, the BeGreen could not simulate 

the use of offsets, a shortcoming that may have significant impact on the final results. 

To tackle this issue, the MF may use two different approaches: (i) it can try to adapt the 

EFES model incorporating specific features related to the assessment of alternative 

market designs (including offsets, for example); or (ii) to develop a partial equilibrium 

(PE) model complementary to EFES model, designed to simulate the supply and 

demand curves of a carbon market. In this second option, the supply and demand curves 

for allowance in a carbon market would be estimated based on the sector’s marginal 

abatement cost curves derived in the MOP work (for the seven sectors covered by the 

Industry Plan, the power generation sector and agriculture) and the equilibrium prices 

resulted in the PE model would be tested in the EFES model (in the same way a carbon 

tax would be), guaranteeing comparativeness of results of the economic impacts of both 

instruments. 

Unlike what was done in the BeGreen model where emissions trading is simulated by 

limiting the emissions of the identified sectors (and the carbon price is determined 

endogenously as the equilibrium price), this second approach could provide more 

flexibility in simulating different options of market designs, the most important being 

the possibility of using offsets in a carbon market. 

The best methodological option to assess different market designs (if to adapt EFES 

model or to develop a PE model) is still open for discussion. 

The second activity of the Component 2 will aim the development of a study of 

Regulatory Impact Analysis (RIA) in order to quantify (as much as possible) all direct 

and indirect costs and benefits involved in the adoption of the proposed instrument(s) as 

                                                           
43 The double dividend hypothesis was considered in the MRP preparation phase studies. Further 

information on Section 2.3.2. 
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designed in the Component 1 of the MRP. In this sense, a RIA will be developed to 

identify and assess the expected effects of regulatory proposals, considering not only the 

sector and macroeconomic impacts quantified by the EFES model but also other direct 

and indirect impacts (not necessarily quantifiable), using consistent analytical methods 

to be chosen in due time (such as a cost-benefit analysis or a multi-criteria analysis, 

among others available).  The objective of RIA is to improve the decision-making 

process based on determining the underlying regulatory objectives sought and 

identifying all the policy interventions that are capable of achieving them. As a 

comparative analysis between an ETS and a carbon tax, the RIA shall improve the 

decision-making process by informing about the effectiveness and efficiency of 

different options, enabling the most effective and efficient policy options to be chosen. 

Summarizing, Brazil is seeking PMR support for the implementation of the following 

activities and outputs: 

 Mapping sector policies already in place in the following sectors: seven sectors 

covered by the Industry Plan; the power generation sector; and agriculture. 

o Output: Nine sector studies mapping the policy framework (regulation, 

incentives, taxation) already in place (or already planned) for each sector.  

 Identify (i) potential policy tax scenarios to be implemented (building on the 

former work on carbon tax conducted during the Preparation Phase under the 

PMR) and (ii) alternatives of potential policy designs of an ETS to inform the 

modeling work. 

o Output: study with recommendations to different policy tax scenarios and 

to alternatives of policy designs of an ETS.  

 Modeling work to assess the economic impacts of different market-based 

instrument, through adaptation of the EFES model in order to allow simulation 

of the carbon tax and ETS policy scenarios – considering the possibility of 

building a partial equilibrium model, auxiliary to the EFES model, for a more 

precise representation of the features of a cap-and-trade system.   

o Output: EFES model adapted to simulate carbon pricing policies and/or a 

partial equilibrium model developed to simulate an ETS.  

o Output: Production and comparative analysis of the results  

o Output: Delivery of the model and the data base 
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 Development of RIA 

o Output: Report assessing direct and indirect costs and benefits of an ETS 

and its feasible alternative (carbon tax), with conclusions for inform 

decision makers. 
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CHAPTER 4. Organization, Communication, Consultation, 

Engagement and Decision Making Process 

4.1 Communication, Consultation and Engagement 

Although the Clean Development Mechanism (CDM) is a widely known and popular 

instrument in Brazil, there is relatively little information and knowledge on emissions 

trading schemes or carbon taxes, not only within Federal and State Governments, but 

also amongst the private sector and civil society. Despite recent developments regarding 

national and subnational carbon markets in other countries, Brazilian stakeholders still 

have little familiarity with the objectives, characteristics, mechanics and advantages of 

this type of instrument. Furthermore, there is skepticism among some sectors regarding 

the adoption of market instruments to solve environmental problems. 

In such a context, the Brazilian MRP will have the strategic role of informing the 

political process and designing roadmaps for potential decision related to the 

incorporation of carbon pricing instruments as part of the PNMC in the post-2020 

period. As international experience shows, the  political sensitivities must be carefully 

taken in account. The engagement of stakeholders, both inside and outside of 

government, is a key element of the process, through awareness raising, capacity 

building and consultation. Strengthening their understanding of market instruments will 

be an important part of the Brazilian MRP strategy to disseminate the concepts of 

emissions trading schemes and carbon taxes and to discuss costs and benefits of 

pursuing the inclusion of carbon pricing instruments among the Brazilian package of 

instruments to tackle climate change, as well as to discuss the proper role of market 

approaches to stimulate economic growth and innovation. 

In this regard, Brazilian MRP activities will build on previous initiatives, especially 

those undertaken by the GVCes under the Project “Prospects for the Adoption of 

Economic Instruments under the National Climate Change Policy”, which includes 

workshops for discussion with representatives of the federal and state governments, 

private sector and other relevant stakeholders during 2014. In addition, the German 

BMUB will support the implementation of a national dialogue platform (open to public, 

private and civil society actors) on emissions registries and/or economic instruments for 
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greenhouse gas mitigation, as well as to provide exchange with the private sector, e.g. 

trainings on registries and/or economic instruments.  

Another strategy of the Brazilian MRP is to promote the engagement, capacity building 

and information sharing between academic institutions and policymakers. There is an 

opportunity of integrating the modeling work under Brazilian MRP, articulated with the 

MOP, with other institutions and universities in Brazil that developing their own 

analytical tools on economic instruments for mitigation policies. Furthermore, the 

Brazilian MRP will play the role of structuring the platform for technical cooperation 

and dialogue with the international expertise on design and economic assessment of 

carbon pricing instruments. Besides improving the domestic capacities, the participation 

of international experts will allow to share the findings and outputs of the Brazilian 

MRP with the PMR community. 

To fulfill these objectives, the Brazilian MRP  proposes two set of activities, technical 

workshops and seminars. Although articulated, the two set of activities have specific 

purposes, scopes and publics, as described below.  

4.1.1. Seminars of Awareness Raising and Stakeholders Engagement in MRP 

Activities 

The Brazilian MRP proposes to organize three seminars, aiming at increasing the level 

of awareness and knowledge of stakeholders about carbon pricing instruments, besides 

informing stakeholders at the beginning and throughout the progress of the PMR 

Implementation Phase. The agenda of the seminars will be twofold: (a) to promote 

engagement in Brazilian MRP activities, presenting the workplan, updating information 

on progress and sharing intermediate and final results; and (b) to present and discuss 

concepts, issues related to the design and implementation and the international 

experience on carbon pricing instruments.  

The seminars will convene around 80 to 100 representatives of Federal and State 

Governments, private sector and civil society, besides the team responsible for the 

implementation of the MRP and other technical teams working with the assessment of 

market-based instruments in the country, including the Mitigation Options Project’s 

technical team and researchers from other institutions to be engaged in the technical 

workshops described further. The seminars will count with the assistance of 
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international experts, according to the specific topics under discussion, and with the 

participation of representatives from countries or subnational entities that are already 

implementing carbon pricing instruments. 

The seminars will promote an effective participation of a wide range of stakeholders in 

the analytical work described in Chapter 3, through the share of the findings of the nine 

sector studies; the discussion of the design options for the carbon tax and the ETS; and 

the analysis of the baselines, policy scenarios and outputs of the modeling work. The 

seminars will also receive inputs from the technical workshops, related to the updates 

on the analytical work conducted by the researchers integrated to the initiative.  

The recommendations and feedbacks from the seminars will be consolidated in reports, 

in order to inform the analytical work under the Brazilian MRP and to disseminate the 

results.  

4.1.2. Technical Workshops on Economic Modeling of Carbon Pricing Policies 

Given the stage of prospection of the a new phase of the national mitigation strategies, 

an strategic investment will be to promote the information sharing and in-depth 

discussions around the technical and methodological issues arising from the analytical 

work of Brazilian researchers on economic instruments to tackle climate change, with 

focus on carbon pricing. Based on the ongoing experience of the Mitigation Options 

Project (MOP), the Brazilian MRP will address that challenge through a national 

network of researchers on economics of climate change, the Sub-Network Economy of 

Rede Clima.  

Based at the National Institute of Spatial Research (INPE)
44

, which acts as its Executive 

Secretariat, the Rede Clima is comprised of a Board of Directors, a Scientific 

Committee and an Executive Secretariat in support of a network of public institutions 

such as research institutes and universities. 

The Rede Clima research network was established by the Ministry of Science, 

Technology and Innovation (MCTI) in 2007 with the mission to generate and 

disseminate knowledge about the causes and effects of global climate change. With 
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 INPE is a federal research institute located in São José dos Campos in the State of São Paulo. It plays a 

key role in climate issues in Brazil, providing official information, for instance, on deforestation rates in 

the Amazon region. 
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financial support from MCTI, it produces information for the formulation and 

evaluation of public policies on climate change and offers inputs to the Brazilian 

negotiations under the UNFCCC. The network involves 13 thematic sub-networks: 

Agriculture, Biodiversity and Ecosystems, Cities, Natural Disasters, Regional 

Development, Economy, Renewable Energy, Climate Modeling, Oceans, Water 

Resources, Health, Environmental Services and Coastal Zones.  

The Economy Sub-Network of Rede Clima focuses on methodologies for analyzing 

socioeconomic impacts of climate change in Brazil, with emphasis on the construction 

of models of computable general equilibrium at the regional level, as well as the 

development of the interface of these economic models with other relevant research on 

climate change, such as energy, agriculture, demography and health issues. Researchers 

from this Sub-Network pioneered the first simulations of the economic impacts of 

climate change in Brazil. 

The experience and international expertise to be mobilized during Brazil’s 

Implementation Phase of PMR must be well grounded among Brazilian researchers.  

The engagement and expansion of capabilities of institutions and research centers in the 

country is paramount for elaborating more adequate responses to the national context. In 

this sense, the mobilization of the Economy Sub-Network of Rede Clima and the 

possibility of bringing representatives from academia and policy makers together at the 

same table could result in important synergies to improve the overall process of 

developing new economic instruments for the PNMC. 

Activities carried out with PMR support would include four (4) technical workshops 

related to key questions arising from analytical work on carbon pricing. National 

and/or international experts will be invited to each workshop, being responsible for the 

preparation of a guidance paper on the workshop themes, as well as moderating the 

debates. The experts will also submit final reports with the main conclusions from each 

workshop. 

In order to provide inputs to the discussions, as well as to consolidate the main findings, 

technical papers will be commissioned to national or international experts, covering the 

most relevant topics from the modeling work under Brazilian MRP and from other 

initiatives.   
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4.1.3. Preliminary List of Stakeholders Identified for Engagement   

Representative groups of the Federal and State governments will include:  

 Members of the Inter-Ministerial Climate Change Committee (CIM) and its 

Executive Group (GEx); 

 Other Federal agencies: Institute of Applied Economic Research (IPEA), Office 

of Strategic Affairs of the Presidency (SAE); 

 Representatives from Secretaries of Finance and Environment at the state level. 

Regarding the Private Sector, representatives from the following institutions will be 

involved: 

 Class Confederations, such as the National Confederation of Industry (CNI) and 

the National Confederation of Agriculture and Livestock (CNA); 

 Brazilian Business Council for Sustainable Development (CEBDS); 

 GVces Business for Climate (EPC) Platform; 

 Climate Forum - Business Action on Climate Change of the Ethos Institute. 

Representatives from Civil Society and Academia will include: 

 Brazilian Forum on Climate Change; 

 Universities; 

 Research Institutions; 

 Environmental NGOs; 

 Carbon Management Consultants. 

 

4.2 Project Governance 

The organizational structure for carrying out the activities proposed in this MRP will be 

based in the Ministry of Finance (MF). The General Coordination of Environment and 

Climate Change (COMAC) of the Secretariat of Economic Policy (SPE) will be 

responsible for the coordination of the Project, in accordance with the objectives and 

activities outlined in this MRP. 
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The proposed activities will be coordinated by a Project Leader from COMAC, 

supported by a Technical Implementing Agency (TIA) that will be responsible for the 

day-to-day management of the Project. The responsibilities of the Project Leader will 

include the following: 

 Provide strategic guidance to the TIA on the implementation of the 

Project; 

 Oversee and approve work plans, budgets and reports and make pertinent 

decisions; 

 Provide technical guidance as appropriate, in order to align the activities of 

the TIA with national economic and climate change policies and decisions; 

 Request periodic Project Implementation Meetings in order to review 

progress in implementing project workplans; 

 Analyze draft terms of reference, supervise and validate the outputs to be 

delivered by the TIA. 

 Coordinate stakeholder engagement, requesting as necessary the support 

from the TIA to organize stakeholder meetings and workshops; 

 Coordinate activities with other government agencies and inform relevant 

government stakeholders on the activities under the MRP. 

Under the guidance of the Ministry of Finance, the TIA will execute the necessary 

activities for the achievement of the deliverables outlined in this MRP. The 

responsibilities of the TIA will include the following: 

 Manage the day-to-day implementation of the Project, executing project 

activities in accordance with general guidance provided by the Project 

Leader; 

 Provide technical inputs as appropriate for the preparation of deliverables; 

 Organize periodic Project Implementation Meetings, as requested by the 

Project Leader; 

 Ensure that specified tasks are outsourced to suitable subcontracted 

Technical Assistance Service Providers or national and international 

consultants, in conformity with the World Bank guidelines. TIA 
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responsibilities in this regard include development of bidding documents 

and terms of reference; 

 Organize project-level meetings and workshops, e.g. inception workshop 

and thematic workshops with Brazilian researchers; 

 Prepare overall project reporting. 

 

Image 5 – Project Governance 
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4.3 Timeline and Milestones (Decision Making Process) 

As a result of the implementation of the MRP activities, the Ministry of Finance will 

elaborate a White Paper to be submitted for approval to GEx/CIM, with 

recommendations related to carbon pricing instrument(s) and its design, describing a 

clear understanding of the regulatory proposal and of the underlying problems it is 

trying to resolve. In case of approval, GEx/CIM shall decide whether to submit the 

White Paper to a public consultation process or to decision-making at the Ministerial 

level. 



 
 

Image 6 - Timeline
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CHAPTER 5. Summary of Activities, Timeline and Budget 

Table 6. Overview of activities and timeline 

 

(1) Sectors considered: industry, energy, transport, LULUCF, household and services, waste management. This 

activity includes the following sub-activities for all sectors, excluding LULUCF and cross-sector assessment: (a) 

sector description and definition of BAT; definition of a baseline for the sector; identification of sectors' discount 

rates; economic assessment; innovation analysis; and identification of policy instruments to promote GHG abatement. 

For the LULUCF sector: (a) description of methodologies for estimating GHG emissions; (b) analysis of land use for 

food and energy purposes; (c) definition of a baseline; (d) identification of mitigation potential and evaluation of 

alternatives; (e) identification of policy instruments. For the assessment of cross-sector mitigation alternatives: (a) 

CCS; (b) smart grids; (c) learning curves modeling and estimation; (d) revision and estimation of abatement potential 

and costs; (e) identification of policy instrument to promote GHG abatement in cross-sector mitigation options. 

(2) This activity includes the following sub-activities: (a) model development and description; (b) evaluation of sector 

specific mitigation options; (c) construction of integrated scenarios; (d) construction of integrated low carbon 

scenarios with innovation and estimated learning curves; (e) sensitivity analysis of integrated low carbon scenarios to 

the estimated learning curves. 

(3) This activity includes the following sub-activities: (a) model development and description; (b) definition of the 

macroeconomic and sector scenarios (BAU scenario); (c) revision of the macroeconomic and sector scenarios (BAU 

scenarios); (d) analysis of the impacts of mitigation options on the competitiveness of Brazilian economy; (e) analysis 

of the intangible impacts of mitigation options on selected economic sectors; (f) analysis of innovation costs and 

financing sources; (g) analysis of the difference of economic impacts considering distinct cap assignment criteria and 

relative and absolute targets. 
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Table 7. Overview of budget – MRP and Related Initiatives (US$1,000) 

 MRP Component 1 - Studies to inform policy design 

and modeling 1110 -         -        -            
tbd

Initiatives related to MRP Component 1

    A. BMU Project - Output 4 (Emissions Registry) -            -         n.a. -            n.a.

 MRP Component 2 - Impact assessment 800           -         -        -            tbd

Initiatives related to MRP Component 2

   B. Mitigations Options Project -            2953 -        -            11890

   C. MF-UK Embassy Project "Green Fiscal Policy" -            -         -        166           -            

 MRP Component 3 - Communications, consultation 

and engagement 550           -         -        -            tbd

Initiatives related to MRP Component 3

   B. Mitigations Options Project -            902 -        -            2047

   D. MF-FGV/GVCes Project -            -         -        -            n.a.

Project Management 540           -         -        -            tbd

TOTAL 3000 3855 n.a. 166           13937

Brazilian 

Govt
Components and Activities PMR GEF BMU

UK 

Embassy



82 
 

Table 8. Budget - MRP Components (US$) 

Components and Activities  US$ total  

MRP Component 1 - Studies to inform policy design and 

modeling 

      1.110.000  

1.1 Study to map current policies to industrial sector (7 subsectors)           630.000  

1.2 Study to map current policies to agriculture           150.000  

1.3 Study to map current policies to energy sector           180.000  

1.4 Design of Carbon Pricing instruments (C-Tax and ETS)           150.000  

MRP Component 2 - Modeling work on the economic impacts of 

Carbon Pricing 

          800.000  

2.2 Regulatory Impact Analysis of Carbon Pricing Instruments           300.000  

MRP Component 3 - Awareness Raising and Capacity Building           550.000  

3.1 Seminars for raising awareness and engagement           330.000  

3.2 Technical workshops on economic modeling            220.000  

MRP Project Management            540.000  

Staff           270.000  

Maintenance and activities             45.000  

Administration           225.000  

TOTAL        3.000.000  
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APPENDIX 1 – Description of Brazilian mitigation plans 

This appendix will present the sectorial plans developed by Brazilian Federal 

Government to aid the achievement the National Climate Change Policy. 

Deforestation in Amazon 

The Amazon’s deforestation process has not been homogeneous; it has varied spatially 

and temporally. It is estimated that, until 1980, 300,000 km
2
 of the Amazon was 

deforested, which is equivalent to 6% of its total area. In the 1980’s and 1990’s, 

approximately 280,000 km
2
 were added to the deforested area. In the early years of the 

2000’s, the pace intensified, accumulating a total deforested area of approximately 

670,00 km
2
 in 2004, which is equivalent to 16% of the biome, seriously threatening the 

regional sustainable development process. For this reason, the federal government 

launched in 2004 the PPCDAm (Action Plan for Deforestation Prevention and Control 

in the Legal Amazon)
45

. 

The main target of PPCDAm’s is to reduce the annual deforestation rates of Legal 

Amazon in 2020 by 80% compared to the average rate registered for the period 1996 – 

2005. The registered average for this period was 19,625 km
2
 per year, meaning an 

absolute target of deforestation of 3,925 km
2
 for the Amazon region in 2020.  

The PPCDAm is structured in three main themes that direct government action: i) Land 

and Territorial Planning, ii) Environmental Monitoring and Control, and iii) Fostering 

of Sustainable Productive Activities.  

Deforestation rate in Amazon has reduced substantially since the launch of PPCDAm, 

reaching 6,418 km
2
 in 2011 (67% reduction relative to the average). In 2012, the 

deforestation rate has reached the lowest value in the historical series, an area of 4,656 

km
2
. During the first and second phases of the PPCDAm (from 2004 to 2011), 

important results have been achieved, as, for instance: 

 Land and Territorial Planning: (1) additional 25 million hectares of federal 

conservation units were created, located mostly in areas facing high-pressure for 

                                                           
45

 http://www.mma.gov.br/images/arquivo/80120/PPCDAm/_FINAL_PPCDAM.PDF 
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deforestation, (2) 10 million hectares of Indigenous Lands were approved, and 

(3) approximately 25 million hectares of State and municipal conservation units 

were created.  

 Environmental Monitoring and Control: (1) several illegal wood extraction 

operations were shut down, with seizure of significant volume of wood 

exploited illegally. (2) were significant improvements of environmental 

monitoring systems, which involve satellite images analysis, such as PRODES, 

DETER, DETEX, DEGRAD and TerraClass. 

From 2004, with the launch of PPCDAm, the annual deforestation rate has been 

suffering a drastic reduction, achieving the value of 6,418 km
2
 in 2011, leading to a 

cumulative deforestation area of approximately 18% of the biome (about 748,000 km
2
). 

In 2012, the deforestation rate has reached the lowest value in the historical series, an 

area of 4,656 km
2
. Considering the annual rate achieved in 2011, the country has 

achieved 67% of its deforestation reduction target (reduction of 80% in relation to the 

average of the period 1996 – 2005). If, in numeric terms, the greatest part of the 

challenge has been implemented, in practical terms, a great effort is still required, 

considering that the continued deforestation reduction will require new government 

strategies of prevention and combat, and mainly strategies of promoting sustainable 

activities related to the forest resources. In within this context that the PPCDAm started 

its third implementation phase (2012-2015), with the great challenge of providing 

actions aligned with the new deforestation dynamics and giving scale and effectiveness 

to the promotion of the Fostering of Sustainable Productive Activities. 

Deforestation in Cerrado 

The Cerrado biome has lost 48.5% of its native vegetation area until 2010. The official 

data shows that the biome is losing its natural coverage area fairly fast compared to 

other Brazilian biomes. To face the advance of deforestation in the Cerrado, the federal 

government established the PPCerrado (Action Plan for Deforestation and Burn 

Prevention and Control in the Cerrado) in 2010
46

. The PPCerrado is currently under 

review. 

                                                           
46

 Plano Clima. 

http://www.mma.gov.br/images/editais_e_chamadas/atualizao%20plano%20clima%20_verso%20consult

a%20pblica%20marca%20dagua.pdf 
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The main target of this PPCerrado
47

 is to reduce by 40% the annual deforestation rates 

in the Cerrado biome in 2020, compared to the average rate registered for the period 

1999 – 2008. It identifies agricultural and livestock activities and iron & steel industry’s 

demand on charcoal as the main drivers for deforestation in this biome, and establishes 

actions that will lead to emissions mitigation related to them.  

The PPCerrado provides a set of strategic actions, organized in three main themes: 

i. Fostering of Sustainable Activities, whose main actions include a) the provision 

of rural credit lines for recovering 8 million hectares of degraded pastures and 

conservations areas (Legal Reserve and Permanent Preservation Areas) and b) 

the expansion of 3.2 million hectares of planted forest area dedicated to the 

steelmaking with charcoal; 

ii. Monitoring and Control, whose main actions include a) the development and 

implementation of monitoring system of the biome Cerrado, b) the development 

and implementation of deforestation detection system in near-real-time and c) 

the intensification of inspection operations at road junctions; 

iii. Preservation Areas and Territorial Planning, whose main actions include a) the 

approval of 300,000 hectares of indigenous lands, b) the demarcation of 5.5 

million hectares of indigenous lands and c) the increase of 2.5 million hectares 

of conservation units. 

The main result of the PPCerrado was the deforestation reduction by 60.5% in 2010 

(6,469 km
2
) in relation to the average for the period 1999-2008 (15,701 km

2
). 

Agriculture and livestock  

According to the 2
nd

 Brazilian GHG Emissions Inventory, the agricultural and livestock 

activities accounted for a quarter of gross national emissions in 2005. The continuous 

expansion of the area used for these activities required the conversion of native forests, 

and for this reason the land use change has been the main source of GHG emissions in 

Brazil. 

                                                           
47

 Sumário Executivo PPCerrado: 

http://www.mma.gov.br/estruturas/smcq_climaticas/_arquivos/sumario_executivo_ppcerrado_modelo_pl

anosetorial_revisado20110831_141.pdf  

Texto na íntegra: http://www.mma.gov.br/estruturas/201/_arquivos/ppcerrado_201.pdf  

http://www.mma.gov.br/estruturas/smcq_climaticas/_arquivos/sumario_executivo_ppcerrado_modelo_planosetorial_revisado20110831_141.pdf
http://www.mma.gov.br/estruturas/smcq_climaticas/_arquivos/sumario_executivo_ppcerrado_modelo_planosetorial_revisado20110831_141.pdf
http://www.mma.gov.br/estruturas/201/_arquivos/ppcerrado_201.pdf
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The ABC Plan
48

 details the targets related to agriculture and livestock indicated in the 

Decree 7,390/2010 (and listed above in Chapter 1, Section 1.3). It indicated that the 

achievement of these targets could lead to a potential emissions reduction between 

133.9 and 162.9 million tCO2e. Additionally, the ABC Plan establishes that the family’s 

agriculture will contribute to emissions reduction through the implementation of 

Agroforestry Systems on 2.76 million hectares. 

Based on these targets established, the ABC Plan is structured into six mitigation 

programs: 1) Degraded Pastures Recovery, 2) Crop-Livestock-Forest Integration and 

Agroforestry Systems, 3) Direct Planting System, 4) Biological Nitrogen Fixation, 5) 

Planted Forests, 6) Animal Waste Treatment, and 7) Climate Change Adaptation. 

Energy 

The main mitigation target of PDE 2022 (Energy Expansion Decennial Plan – 2022)
49

 is 

to maintain the energetic sector’s specific GHG emission as of 2005 (in terms of 

tCO2e/GDP’s unit). In 2020, the Brazilian GHG emissions due to energy production 

and use should not exceed 680 million tCO2. PDE 2022 indicates that the majority of 

the GHG emissions in the energy production and use occur in the transportation and 

industrial sectors, which were responsible for 71% of emissions in 2012. Mitigation 

actions planed by PDE 2022 include increasing the share of ethanol and biodiesel in 

transportation and energy efficiency and fuel switch in the industry. It is projected that 

these actions will reduce the share of energy–related emissions from transportation and 

industry to 68% in 2020, nevertheless, still responding to the majority of energy-related 

emissions. 

Considering the actions projected by the PDE 2022, Brazilian energy matrix, especially 

electricity generation, will maintain in the 10-year horizon its “renewability", which is 

very important to maintain the Brazilian low GHG emissions related to the energy 

consumption. Considering the Energy Sector (energy production and use), even though 

Brazil was the 6
th

 largest economy in the world, the country occupied, in 2009, the 18
th

 

position in the ranking of absolute emissions, due to the great participation of renewable 

sources in your matrix. The strategy for energy supply expansion presented in the PDE 

2022 will permit to maintain this condition throughout the 10-year horizon. In fact, this 
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 http://www.mma.gov.br/images/arquivo/80076/Plano_ABC_VERSAO_FINAL_13jan2012.pdf  
49

 http://www.mme.gov.br/mme/galerias/arquivos/noticias/2014/PDE2022.pdf  

http://www.mma.gov.br/images/arquivo/80076/Plano_ABC_VERSAO_FINAL_13jan2012.pdf
http://www.mme.gov.br/mme/galerias/arquivos/noticias/2014/PDE2022.pdf
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is the great challenge to meet the GHG emissions target: maintaining the high 

proportion of renewables in the energetic matrix. 

Nevertheless, considering the 2
nd

 Brazilian GHG Emissions Inventory and the 10-year 

horizon forecasted in the PDE 2022, the GHG emissions due to energy production and 

consumption would increase 114% between 2005 and 2022. Considering the same 

period, this increment is slightly higher than the GDP increase (113%) and greater than 

the increment of final consumption of energy (102%). For this reason, the emissions 

intensity at the end of the horizon is higher than that recorded in 2005. This is due to the 

revision of the energy consumption forecast in this new version of the PDE, which 

envisages an increase, albeit small, of fossil sources participation in the energy matrix, 

particularly in the transport sector and in the electricity production. This result 

demonstrates the urgent necessity of implementation of public policies aiming the 

increase of the production and the use of biofuels (ethanol and biodiesel), allowing the 

achievement of the intensity target in 2020 and beyond. 

Industry 

The other Sectorial Plans are establishing a road to the implementation of mitigation 

and/or adaptation actions in the correspondent Brazilian sectors. The Industry Plan
50

 

adopts as a preliminary goal the reduction of 5% of industrial energy use and processes 

emissions in relation to 2020 baseline projections. According to the Industry Plan, this 

goal must serve as a stimulus to improve the industrial processes efficiency, and not as a 

barrier to the economic growth. It is important to highlight that the 5% target is only an 

initial goal; the review of this value and the eventual establishment of targets by GHG 

type, by sector or by company will occur during the periodic reviews of the Industry 

Plan. The Industry Plan indicates the strategies to be adopted in order to address the 

climate change issues in the industrial sector:  

 Create the technical, institutional and financial conditions to ensure that all 

sectors of the industry, which will be progressively included in the Plan, become 

able to perform their emissions management, utilizing their corporate GHG 

inventories;  

                                                           
50

 http://www.mma.gov.br/images/arquivo/80076/Industria.pdf  

http://www.mma.gov.br/images/arquivo/80076/Industria.pdf
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 Diffuse equipment and practices that combine competitiveness and sustainability 

through efficiency in energy and materials use;  

 Develop specific policies to the sectors included in the Plan that are responsible 

for the largest amount of emissions, in order to ensure their international 

competitiveness in terms of GHG emissions per unit of product;  

 Foster innovation and training, both in the public and private sectors, required 

for the implementation of the three strategies listed above.  

The Transformation Industry was responsible for 10% of the Brazilian CO2 emissions in 

2005 and for 8.6% of the Brazilian GHG emissions in that year. Considering direct and 

indirect emissions, few industrial sectors are responsible for the majority of these GHG 

emissions. Thus, the Industry Plan proposes that, in its first phase, the sectors that are 

responsible for the majority of emissions should be particularly focused, and for that 

reason these sectors will be subject to rapid institutionalization of emissions accounting 

regime, will adopt sectorial commitments and will be covered by customized 

instruments to encourage emission efficiency. The initial proposal is the inclusion of 

sectors of Aluminum, Lime, Cement, Pig Iron & Steel, Pulp & Paper, Chemical and 

Glass sectors. Together, these sectors accounted for almost 90% of GHG emissions 

from the Transformation Industry and for more than half of the industrial emissions 

from fossil fuel burning in 2005. Other industrial sectors are expected t be included will 

be progressively incorporated, always utilizing the criterion of participation in 

emissions, so as to encompass the whole Transformation Industry until 2020. 

Mining 

The MBC Plan (Low Carbon Mining Plan – Plano de Mineração de Baixa Emissão de 

Carbono)
51

, or Mining Plan, includes the activities of mining, physical processing and 

internal transport, and does not consider the activities of chemical processing and 

external transportation. In the mining sector, the main emissions sources are the 

extraction and physical processing of iron ore and aggregates and iron ore processing 

into pellet, and together they are responsible for 80% of the emissions expected for 

2020. It is forecasted an annual increase of 4.7% in emissions between 2008 and 2020, 

and thus it is expected that emissions in 2020 will be 2.6 times higher than the 

emissions achieved in 2008. The Mining Plan establishes three main emission reduction 
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 http://www.mma.gov.br/images/arquivo/80076/Mineracao.pdf  

http://www.mma.gov.br/images/arquivo/80076/Mineracao.pdf
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programs: 1) energy source substitution, 2) mining assets optimization (initiatives of 

equipment substitution or installation of parts that optimize the electricity or fuels 

consumption), and 3) adoption of new technologies in mining (initiatives of mines 

design change and modern equipment utilization for mining). 

Transportation 

The PSMT (Transport and Urban Mobility Plan – Plano Setorial de Transporte e de 

Mobilidade Urbana)
52

 has two main themes: cargo and passenger transport. 

Considering the cargo transport, the PSMT is based on Logistics and Transport National 

Plan (Plano Nacional de Logística e Transportes), which is the reference of the national 

planning for transport infrastructure investments. Considering the passenger transport, 

the PSMT is based on a set of projects developed by the federal government for urban 

mobility, aiming the transport infrastructure improvement for the World Cup 2014, and 

on the Accelerating Growth Programme (PAC – Programa de Aceleração do 

Crescimento) – Big Cities Mobility, as well as on other State and municipal relevant 

initiatives. Furthermore, energy efficiency is also treated in the PSMT, in consonance 

with the PDE-2020. The efficiency improvements are expected to occur due to trends of 

this sector, and not as a result of specific policies. The PSMT aims to mitigate climate 

change through the implementation of initiatives that lead to an expansion on the 

transport infrastructure and to an increase in the utilization of more energy-efficient 

modes in cargo transportation, and, considering the urban mobility, initiatives that lead 

to an passengers’ increased use of efficient systems of public transport. Considering the 

BAU scenario for cargo transport as the scenario in which the road offer is limited to the 

currently one, the implementation of PNLT could lead to an emissions reduction of 3% 

in this subsector. This emissions reduction could occur due to partial substitution of the 

cargo road transport to rail, cabotage and inland navigation modes, which are more 

energetically efficient. Additionally, considering the BAU scenario for passenger 

transport as the scenario in which new projects related to urban mobility infrastructure 

are not implemented, the implementation of the PNLT could lead to an emissions 

reduction of 2% in this subsector. 
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 http://www.mma.gov.br/images/arquivo/80076/Transporte.pdf  

http://www.mma.gov.br/images/arquivo/80076/Transporte.pdf

