Plano de
Descarbonizacao
e Neutralizacao
das Emissoes de
GEE do Espirito
Santo

Resumo Executivo

Espirito Santo’s
Decarbonization and
GHG Emissions
Neutralization

Plan

Executive Summary

We are in

SERACHOIERD

O Espirito Santo aderiu oficialmente as campanhas
“Race to Zero” (Corrida para o Zero) e “Race to
Resilience” (Corrida para a Resiliéncia), da Organizacdo
das NagGes Unidas (ONU), comprometendo-se com a
realizacdo de a¢Oes visando a neutralizacdo de emissGes
de Gases de Efeito Estufa (GEE) até 2050 e a resiliéncia
climdtica. Como parte das a¢Bes necessarias para o
cumprimento das metas acordadas pelo Estado,
destaca-se a necessidade de elaboracdo de estratégias
e acOes para atingir as metas de neutralizacdo de
emissOes de GEE. Este documento apresenta o sumario
executivo da primeira fase da execug¢do do Plano de
Descarbonizagdo e Neutralizagdo das Emissdes de GEE
do ES, chamada de Versao Orientativa. Esta versao
apresenta um Diagndstico da situagao atual do ES,
incluindo andlises do inventario de emissdes existente,
vocagoes, potencialidades, limitagdes e caracteristicas
socioeconOmicas do Estado, e a definicdo de Diretrizes
globais e estratégias/caminhos tecnoldgicos a serem
empregados, incluindo a visdo dos stakeholders
envolvidos.

The State of Espirito Santo (ES) has joined the efforts
“Race to Zero” and “Race to Resilience”, from the
United Nations (UN), making the commitment to
implement actions aimed at neutralizing the emissions
of greenhouse gases (GHG) by 2050 and at supporting
climate resilience. A fundamental part of these
commitments is the development of strategic planning
and actions that will lead to the achievement of the
GHG emission neutrality goals. This is the executive
summary of the first stage of the construction of
“Espirito Santo’s Decarbonization and GHG Emissions
Neutralization Plan”, which presents the strategic
policies, guidelines and actions that will guide the
elaboration of executive projects in the next stage of the
plan. In addition, this version includes a diagnostic of
ES’s conjuncture, encompassing current GHG emissions,
potentialities and limitations, and socioeconomic
characteristics, and the stakeholder’s view on the
proposed decarbonization route.




Os seres humanos estdo influenciando cada
vez mais o clima e a temperatura da Terra. O
IPCC (Intergovernmental Panel on Climate
Change) da ONU demonstra, em seu mais
recente relatorio (IPCC, 2021), que a
influéncia humana nas mudancas climaticas
é inequivoca, induzindo significativas
alteragdes no clima e causando mudangas
observadas em extremos climaticos, como
ondas de calor, forte precipitacdo, secas e
tempestades.

O aquecimento global intensificou o ciclo
global da 4gua, incluindo sua variabilidade,
precipitacdo global e a severidade de
eventos Umidos e secos, com consequéncias
significativas para a agricultura e desastres
naturais. Segundo o IPCC, é muito provavel
gue eventos de forte precipitacdo e
estiagem se intensifiquem e se tornem ainda
mais frequentes, levando a episddios mais
frequentes de inundacgGes e secas como ja se
tem observado nos noticiarios atuais. A
mudanga climatica de origem antropogénica
ja contribuiu para o aumento das secas
agricolas e ecoldgicas em diversas regides,
devido ao aumento da evapotranspiragao do
solo e vegetagdes. A influéncia humana,
também, aumentou a chance de eventos
climaticos extremos desde a década de
1950, incluindo aumentos na frequéncia de
ondas de calor e secas, clima propicio a
incéndios e inundagdes.

Os resultados de modelos de projecao de
cenarios climaticos futuros demonstram que
a temperatura da superficie global
continuara a aumentar até, pelo menos,
meados do século em todos os cendrios de
emissoes considerados, mesmo com as
politicas mais agressivas de reducdo de
emissdes. Estima-se que o aquecimento
global de 1,5 °C e 2 °C sera excedido durante
o século 21, a menos que redugdes
profundas em emissdes de CO; e outros GEE
ocorram nas proximas décadas.

Desta forma, é extremamente importante
planejar a¢cdes de mitigacdo e adaptagao
para cada regido. A¢des de mitigacdo sdo

Increasingly, humans have been influencing
Earth’s climate and temperature. In its latest
report, UN’s Intergovernmental Panel on
Climate Change (IPCC) has once again
underscored the unambiguous
anthropogenic influence on climate change,
including the increase in climatic extremes
such as heatwaves, intense rainfall, droughts
and storms (IPCC, 2021).

Global warming has intensified the global
water cycle, including larger variability,
global precipitation and severity of rainfall
and drought events, which have significant
detrimental effects on agriculture and
increase the damage from natural disasters.
According to IPCC, there is a very high
probability that strong rainfall and drought
will become more severe in the future.
Anthropogenic climate change has already
led to increasing agricultural and ecological
droughts due to higher evapotranspiration.
Moreover, humans’ influence on climate has
raised the chance of extreme climatic events
since the 1950s, including a higher frequency
of heatwaves and droughts, fire weather and
floods.

Results from climate modelling indicate that
global surface temperature will keep
increasing until at least the first half of the
century, in all emission scenarios, even the
ones with the most aggressive emission
mitigation policies. Unless countries achieve
dramatic reductions in emissions of CO, and
other GHG, global warming will exceed 1.5
°C and 2 °C during the 21 century.

Therefore, planning mitigation and
adaptation actions for each region is of
extreme importance. Mitigation actions have
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focadas na redugao das emissdes de GEE
para evitar ou reduzir a mudanga do clima.
AcOes de adaptacdo estdo relacionadas a
agir para se adaptar aos efeitos atuais das
mudangas climdticas e preparar para
impactos previstos no futuro.

the aim of reducing the emissions of GHG in
order to avoid or reduce climate change.
While adaptation actions are focused at
adjusting to the effects of climate change,
both present and the ones projected for the
future.

CONSTRUCAO DO PLANO DE DESCARBONIZACAO

Decarbonization Plan Construction

O Plano de Descarbonizagao e
Neutralizacdo das EmissGes de GEE do ES é
uma pega central no cumprimento dos
compromissos do Estado com a campanha
“Race to Zero”, delineando estratégias e
acOes para atingir as metas de
neutralizacdo de emissdes de GEE até 2050.
Esta construgdo requer extenso trabalho de
pesquisa de alternativas tecnoldgicas para a
mitigacdo das emissoes de GEE e confeccdo
de instrumentos e politicas publicas para
apoiar as modificagdes necessarias na
matriz energética, transportes, processos
industriais e demais atividades
relacionadas.

A construgdo do Plano de Neutralizagdo de
Emissdes de GEE envolve 02 etapas
principais:

®m  |dentificagcdo de solugdes ou rotas

tecnoldgicas aplicaveis ao contexto
e vocacao do ES.

B Proposicdo de mecanismos e
politicas publicas que auxiliem a
implementac¢do do programa.

E importante salientar que tal esforco de
pesquisa ndo deve apenas incluir
especialistas e pesquisadores nos temas
afetos a mitigacdo e adaptagdo, mas
também os setores do governo do Estado,
setores privados e a sociedade civil
organizada. Desta forma, a elaboracdo
deste Plano tem seu foco na busca de
alternativas tecnoldgicas, incorporando
neste trabalho a visdo dos atores relevantes

The Espirito Santo’s Decarbonization and
GHG Emissions Neutralization Plan is a
fundamental part of the State’s
commitment to implement actions aimed at
neutralizing the emissions GHG by 2050.
The Plan establishes the strategies and
actions that will lead to the achievement of
the GHG emission neutrality goals. This, in
turn, requires a thorough survey of the
technological alternatives for the mitigation
of GHG emissions better suited to the State,
and the development of instruments and
public policies to support the necessary
changes in terms of energy matrix,
transport, industrial processes and other
related activities.

The development of the Decarbonization
and GHG Emissions Neutralization Plan
comprises two stages:

®  |dentifying the solutions or
technological routes that are most
suitable to the context and
potentialities of ES.

B Proposition of mechanisms and
public policies that promote the
implementation of the plan.

It is important to highlight that this effort
should involve, besides experts and
researchers in the related areas, the State’s
government, private sector and society.
Thus, the construction of this Plan was
focused on the search for technological
alternatives incorporating the view of the
stakeholders from society, and government
and private sector representatives,
including the proposition of mechanisms
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(stakeholders) da sociedade civil,
representantes do governo e
representantes da iniciativa privada,
incluindo a proposicdao de mecanismos e
politicas publicas que auxiliem as
transformacdes necessarias.

A forma de construgdo do Plano de
Neutralizagdo de Emissdes é baseada na
abordagem de Planejamento Estratégico,
contemplando as etapas de Diagndstico
(inventario de emissGes existente, vocagoes,
potencialidades, limitacGes e caracteristicas
socioecondmicas do Estado) e
Planejamento, definindo Diretrizes,
Estratégias, Projetos e Planos de Agdo para
atingir a meta estratégica de neutralizagao
de emissdo de GEE do ES até 2050.

EMISSOES DE GEE DO ES

GEE State Emissions

As emissdes brutas de GEE do Espirito Santo
corresponderam a 1,4% das emissdes do
Brasil, em 2020. A Figura 1 mostra a
contribuicdo percentual de cada setor para
as emissoes do ES e Brasil. Pode-se observar
gue a composicdo das emissdes do Espirito
Santo é significativamente diferente das
emissdes do Brasil. No Brasil a contribuicdo
das emissées do setor de Mudangas do Uso
da Terra e Florestas é bastante acentuada
(46%), devido principalmente ao
desmatamento na regido amazénica. No
Espirito Santo a contribui¢cdo das emissdes
do setor de Mudancgas do Uso da Terra e
Florestas ndo é tdo acentuada (12%). As
principais contribuicGes para as emissdes de
GEE no ES vém dos setores Processos
Industriais (31%) e Energia (32%).

and public policies that will support the
changes necessary for carbon neutrality.

The construction of the Decarbonization and
GHG Emissions Neutralization Plan has been
based on the Strategic Planning approach,
including the Diagnostic (State’s existing
GHG emission inventory, potentialities,
limitations and socioeconomic
characteristics) and Planning, with the
definition of Strategic Guidelines, Strategic
Actions, Projects and Action Plans aiming at
GHG emission neutrality in the State by
2050.

In 2020, Espirito Santo’s gross GHG
emissions represented 1.4% of total Brazil’s
emissions. Figure 1 presents the relative
contribution of each sector for the GHG
emissions for ES and Brazil. It can be noticed
that Espirito Santo’s emission profile is
significantly different from Brazil’s. The
largest share of Brazil’s emissions was due to
Land Use Change and Forestry (46%), mainly
deforestation in the Amazon region. In
contrast, Land Use Change and Forestry
corresponded to a much smaller fraction
(12%) of Espirito Santo’s total emissions. On
the other hand, the main GHG emissions in
Espirito Santo were originated in the sectors
Energy (32%) and Industrial Processes (31%).
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ESPIRITO SANTO

AGROPECUARIA @ PROCESSOS INDUSTRIAIS
MUDANGA DE USO DA TERRA E FLORESTAS

@ ENERGIA
® RESIDUOS

BRASIL

AGROPECUARIA @ PROCESSOS INDUSTRIAIS
MUDANGA DE USO DA TERRA E FLORESTAS

@ ENERGIA
@ ResiDUOS

Figura 1. Participacgdo relativa dos setores fonte nas emissées de GEE do Espirito Santo e do Brasil
(escopo 1), no ano de 2020. Fonte: SEEG.

Figure 1. Relative contribution of different sectors for the GHG emissions (scope 1) originated in

Espirito Santo and Brazil in the year 2020. Source: SEEG.

Ao observar as emissdes agrupadas do setor
AFOLU (Agropecuaria + Mudangas do Uso da
Terra e Florestas) percebe-se que este grupo
responde por 73% das emissdes brasileiras,
mas apenas 30% das emissdes do ES. O perfil
das contribui¢des para emissdes do ES
possui mais similaridades com outros
estados da regido Sudeste do que com os
perfis de emissdes de toda a Federagdo. Este
fator evidencia as particularidades dos
desafios regionais que devem ser
enfrentados pelos estados. De fato, o perfil
de contribuicGes para as emissdes do ES é
guase que dividido igualmente entre 3
setores, Processos Industriais, Energia e
AFOLU, com um pouco mais de 30% em cada
setor, e o restante das emissGes
correspondentes ao setor de Residuos.
Também é importante enfatizar que as
remocdes de GEE do ES, no valor de
1.705.570 ton COze, estao somente
relacionadas ao setor AFOLU.

Esta caracteristica requer uma
transformacao significativa na economia,
envolvendo ndo apenas desmatamento ou
agropecuaria, mas principalmente o setor
industrial, geracdo de energia e transportes.

The combined emissions of Agriculture,
Forestry and Other Land Use (AFOLU)
contribute to 73% of total Brazilian
emissions, but only 30% of Espirito Santo’s.
In fact, the relative contributions of Energy,
Industrial Processes and AFOLU respond for
approximately equal shares of the ES’s total
emissions (around 30% each), and the rest is
due to the Wastes sector. The relative
contributions of different sectors to ES’s GHG
emissions are similar to the profile observed
for other states in Brazil’s Southeast region,
which markedly differs from the Brazilian
general emission profile. This is an evidence
of particular regional challenges that are
faced by the states. It is also important to
notice that the only GHG capture in ES
(1,705,570 ton COe) are in the AFOLU
sector.

Espirito Santo’s emission profile indicates
that decarbonization will require significant
transformation of the state’s economy which
will involve the industrial, energy generation
and transport sectors, besides limiting
deforestation and addressing the challenges
in agriculture.
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PRINCIPIOS NORTEADORES
Guiding Principles

Apesar da NDC brasileira ter o compromisso
de chegar a neutralidade de carbono em
2050, as metas setoriais e os caminhos para
atingir estes objetivos ainda ndo foram
definidos. Desta forma, os planos dos
governos subnacionais, no Brasil, passaram a
ter um papel ainda mais relevante para
vencer os desafios ligados a mitigacdo de
emissdes de GEE.

Com base neste contexto, a construgao do
Plano de Neutralizagdo de Emissdes de GEE
do ES parte do principio de que o Estado
participa da transicdo como agente
catalisador das mudangas da economia,
promovendo transformagdes por meio da
criagdo de mecanismos e politicas publicas
gue auxiliem as transformacgdes dos setores
da economia do ES. A ideia fundamental é
identificar mecanismos de incentivo,
regulamentacdo e politicas que estimulem a
transformacdo para uma economia livre de
carbono e busquem explorar as
oportunidades relacionadas as
transformacGes da economia global para
potencializar o desenvolvimento do Estado,
alinhando os beneficios climaticos com
desenvolvimento econdémico e social.

POLITICAS ESTRATEGICAS

Strategic Policies

Com base nos dados levantados na etapa de
diagndstico, é possivel identificar 04 politicas
estratégicas que devem ser compartilhadas
por todas as areas tematicas, servindo de
instrumento para atingir a meta de
neutralizacdo das emissGes globais do ES até
2050:

Although Brazil’s commitment through its
NDC is to achieve carbon neutrality in 2050,
the sectoral targets and strategic pathways
have not been defined. In this sense, the role
of subnational decarbonization plans
becomes even more critical to overcome the
challenges related to the mitigation of GHG
emissions.

In this context, the construction of the
Decarbonization and GHG Emissions
Neutralization Plan was based on the
principle that the State has a “catalyzer” role
in the economy, implementing mechanisms
and public policies that can promote the
transformation of the economic sectors.

The fundamental idea is to identify incentive
mechanisms, regulations and policies that
support the transformation towards a
carbon-free economy and that take
advantage of the opportunities arising from
changes in the global economy that can
boost the State’s development, aligning
climate benefits with economic and social
development.

Based on the Diagnostic, 4 strategic policies
were identified, which shall be common to all
sectors and will serve as an orientation
towards State’s goal of neutral GHG
emissions in 2050:
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Minimizagdo das EmissGes (Emissions Reduction)

eEstratégias de mitigacdo sdo a peca central dos planos de neutralizagdo de emissdes de
GEE. Além da transi¢do energética, a neutralizagdo envolve diversos outros fatores,
como alteragdo de processos industriais, gestdo adequada de residuos e uso da terra,
por exemplo. A rota de transi¢cdo deve incorporar ndo apenas os aspectos tecnoldgicos,
mas também os aspectos econémicos e sociais.

eMitigation strategies are the central part in the plans for the neutralization of GHG
emissions. In addition to energy transition, the neutralization will involve various other
factors, such as transformation of industrial processes, and adequate management of
wastes and land use. The transition pathway must incorporate, besides the technological
aspects, social and economic factors.

Aumento da Eficiéncia (Eficiency Improvement)

* Uma rota muito relevante para a mitigacdo das emissdes é tornar o consumo de
energia e recursos naturais mais eficiente. Visto que a matriz energética atual é
fortemente baseada em combustiveis fosseis, a redugdo do consumo especifico de
energia pela eficientizagdo dos processos torna-se uma rota razoavelmente rapida e de
custo relativamente baixo para mitigar as emissdes de GEE.

*A relevant pathway for the mitigation of emissions is the improvement in the efficiency
with which energy and other natural resources are consumed. Since fossil fuels are a
major component of the State’s current energy matrix, reducing the specific energy
consumption by making processes more efficient represent a relatively quick and less
costly way to mitigate GHG emissions.

Mecanismos de Compensagdo de Emissdes (Emissions

compensation)

*Mecanismos de compensac¢do de emissdes sao um vetor importante no caminho para
a neutralidade de emissdes de GEE. O objetivo principal de planos de neutralizagéo é
mitigar as emissdes, evitando as emissOes de GEE para a atmosfera. Entretanto alguns
setores podem ser de dificil descarbonizagdo, tornando a rota mais lenta e custosa.
Neste caso é importante ter opcdes de compensacdo disponiveis. E importante
salientar que a simples compensagdo nao pode ser usada como alternativa para nao
reducdo das emissGes, ela deve ser um acessorio ao processo. Mais do que isso,
técnicas de compensagao podem e devem estar relacionadas a co-beneficios, como a
restauracdo de florestas e biodiversidade.

* Emissions compensation mechanisms are an important component of the pathway to
GHG emissions neutrality. The main aim of a GHG neutralization plan is to mitigate
emissions, preventing the emission of GHG to the atmosphere. Nonetheless, complete
decarbonization of some sectors may be extremely challenging, making it slow and
costly. In such cases, available options for emissions compensation are important. It
must be noticed that compensation should not be counted as the main pathway to
carbon neutrality. Moreover, compensation mechanisms shall include co-benefits,
wherever possible, such as the restoration of forests and biodiversity.

Remocdo e Sequestro de GEE (Carbon Capture, Utilization and

Storage)

*Neste contexto, o ES tem um potencial bastante significativo para atuacdo, ndo apenas
pelo potencial geoldgico, mas também pela significativa contribuicdo de programas de
preservacao e reconstituicao da cobertura florestal ja em andamento. Desta forma,
esta politica estratégica visa a ampliar os esforgos atuais e explorar o potencial de
remocdo e sequestro de carbono de outros setores de atividade econémica.

*ES has a significant potential to explore technologies for carbon capture, utilization and
storage, both in geological formations and with existing programs for preservation and
restoration of forest environments. Thus, this strategic policy has the objective to
expand the current efforts to enhance the State’s potential to capture carbon emitted
by other economic sectors.
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DIRETRIZES E ESTRATEGIAS

Strategic Guidelines and Strategic Actions

Com base na analise das EmissGes por
Atividade Econdmica, é possivel identificar 4
areas tematicas para a implementacao de
acoes que levem a descarbonizacao da
economia do ES: (i) Energia & Industria; (ii)
Transportes; (iii) Residuos; e (iv) AFOLU. A
organizacdo em areas tematicas visa facilitar
as andlises e discussdes por setor,
sistematizando a analise de resultados e a
proposi¢des de politicas e estratégias para
atingir os objetivos pretendidos dentro de
cada atividade econdmica.

Com base nas Politicas Estratégicas descritas
na secdo anterior, foram desenhadas
Diretrizes para cada area tematica com base
nos apontamentos e informacgdes levantados
na fase de diagndstico, levando em
consideracdo o inventdrio de emissdes
existente, vocagoes, potencialidades,
limitagOes e caracteristicas socioecon6micas
do Estado em cada area tematica. No total
foram especificadas 22 Diretrizes, divididas
nas quatro linhas tematicas.

Com base nas 22 Diretrizes, foram
delineadas 51 estratégias para atingir a meta
de neutralizagdo das emissdes globais do ES
até 2050. Algumas estratégias exploram a
transversalidade entre as areas, como por
exemplo a capacidade de geragdo de energia
a partir de residuos urbanos e
agrossilvipastoris indicada como estratégia
relevante para a area tematica de Energia &
IndUstria, ou ainda, a estratégia de
compensagdo de emissdes para setores de
dificil descarbonizag¢ao, que pode funcionar
como fonte adicional de investimento nas
acoes de recomposicao e preservagao
florestal.

A préxima fase de construgdo do plano é o
delineamento das politicas publicas
necessdrias para a implementacgao das
estratégias delineadas.

Based on the analysis of State’s emissions
profile, 4 thematic axes were identified to
organize the implementation of the strategic
actions aimed at the decarbonization of ES’s
economy: (i) Energy & Industry; (ii)
Transport; (iii) Wastes; and (iv) AFOLU. The
organization into these axes helps the
systematization of the analysis and the
proposition of sectoral policies and strategies
to achieve the goals for each economic
sector.

Considering the Strategic Policies above and
the information gathered in the Diagnostic,
Strategic Guidelines were established for
each thematic axis, considering the current
emissions inventory, potentialities,
limitations and socioeconomic
characteristics. In total, 22 Strategic
Guidelines were identified, across the 4
thematic axes.

Based on the 22 Strategic Guidelines, a total
of 51 Strategic Actions were devised, in order
to exploit the strengths and overcoming the
challenges for each sector and achieve GHG
emissions neutrality by 2050. Some of these
Strategic Actions take advantage of the
transversal nature of some areas, for
instance, the use of urban and agricultural
wastes for energy generation, and the
actions in preservation and restoration of
forest, which can be used to compensate
emissions from other activities for which
decarbonization is challenging.

The next stage in the construction of the
State’s decarbonisation plan is the
specification of the public measures, projects
and regulations required to implement the
Strategic Actions.
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)ﬁgﬁ Energia & Industria - Estratégias

Neutralizar as Emissdes de GEE do ES

até 2050

1. Geragdo de
eletricidade com
fontes limpas e
maximizagdo de

potencial

Minimizagdo das
Emissdes
2. Emprego
biocombustiveis e
novos combustiveis

1.1. Fomentar energia edlica onshore

1.2. Fomentar energia edlica offshore

1.3. Fomentar energia solar

1.4. Ampliar a contribuicdo de biomassa, biogas e aproveitamento térmico de residuos na matriz elétrica

1.5. Incentivar a geracgdo distribuida com diversificagdo das fontes renovaveis

1.6. Aproveitamento do potencial de hidroeletricidade

1.7. Estimular a aquisicdo de energia elétrica de fontes renovaveis no mercado livre de energia (Ambiente de
Contratacgdo Livre)

2.1. Fomentar producdo de hidrogénio

2.2. Fomentar produgdo de biogas e biometano a partir dos residuos

2.3. Gas natural como combustivel de transigdo para combustiveis renovaveis

| 3. Ecossistema de
Negdcios e

Infraestrutura para

Energias Renovaveis

3.1. Estimulo a atragdo de empresas ligadas a fabricagdo e desenvolvimento de produtos relacionados as energias
renovaveis

3.2. Apoiar a modernizagao da infraestrutura de servigcos de energia

4. Industria de baixo
| carbono

Aumento da

3.3. Ecossistema de inovagdo em energia renovaveis

4.1. Estimulo a adogdo de tecnologias limpas de produgdo industrial

Eficiéncia |
5. EdificagBes de baixo
carbono

6. Estimulo a medidas
de compensacdo de
emissOes de GEE

Mecanismos de
Compensacgdo de
EmissOes

7. Desenvolvimento da
captura, utilizacdo e
armazenamento de

CO,.

Remocao e
Captura de GEE

4.2. Fomentar processos de aumento de eficiéncia na industria

5.1. Programas de incentivo a eficiéncia de edificagbes e ambientes urbanos

6.1. Estimulo a neutralizacdo das emissdes por meio de compensac¢do de emissdes e mecanismos de gratificagao aos

envolvidos no processo de reducdo das emissées de GEE

B 7.1 Estimular pesquisa, desenvolvimento e utilizagdo de processos de captura, utilizagdo e armazenamento de CO,
(Ccus)

Plano de Descarbonizacao e Neutralizagcao das Emissdes de GEE do Espirito Santo

Espirito Santo’s Decarbonization and GHG Emissions Neutralization Plan



Net zero ES's GHG emissions by 2050

Energy & Industry - Strategic Policies, Guidelines and Actions

1. Electricity
generation from clean
sources and
maximization of
potential

Emissions
Reduction

2. Use of biofuels and
novel fuel technologies

1.1. Incentives and suport to onshore wind energy generation

1.2. Incentives and suport to offshore wind energy generation

1.3. Incentives and suport to solar energy generation

1.4. Expand the contribution of biomass, biogas and thermal use of wastes in the electricity matrix

1.5. Incentives and suport to distributed generation, with diversification of renewable sources

1.6. Harness the potential for hydropower

1.7. Incentives and suport to the purchase of electricity from renewable sources in the national electricity market system

2.1. Foster hydrogen production

2.2. Support the production of biogas and biomethane from wastes

2.3. Use of natural gas to aid the transition to renewable fuels

3. Business ecosystem
and infrastructure for
renewable energy

3.1. Attract businesses related to the development and manufacturing of supply products for renewable energy

3.2. Support the modernization of infrastructure for energy services

4. Low carbon industry

Efficiency

3.3. Innovation ecosystem for renewable energy

4.1. Support the uptake of clean technologies in industry

Improvement

5. Low carbon
buildings

6. Support for GHG
emissions
compensation

Emissions
Compensation

Carbon Capture,
Utilization and
Storage

7. Development of
capture, utilization
and storage of CO,

4.2. Support efficiency improvement in industry

5.1. Programs to promote efficiency in buildings and the urban environment

6.1. Incentives and suport to the neutralization of emissions through emissions compensation and reward mechanisms
for GHG emission reductions

m /.1. Support research, development and uptake of technologies for the capture, utilization and storage of CO, (CCUS)

Plano de Descarbonizacao e Neutralizacdao das Emissdes de GEE do Espirito Santo

Espirito Santo’s Decarbonization and GHG Emissions Neutralization Plan
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AFOLU - Estratégias

Neutralizar as Emissdes de GEE do ES

até 2050

Minimizagdo das 1. Descarbonizagdo
Emissoes pelo uso da terra

2. Promogado de
Aumento da melhor
Eficiéncia aproveitamento do
uso da terra

3. Estimulo a
medidas de
compensagao de
emissdes de GEE

Mecanismos de
m Compensagao de e
EmissGes

4. Remogdo de GEE
da atmosfera

Remocao e
Captura de GEE

5. Gratificagdo por
manutengao de
estoque carbono

1.1. Implantagdo de sistemas integrados agricultura, pecudria e floresta

1.2. Recuperagao de pastagem degradadas

1.3. Promocgdo de praticas conservacionistas no manejo do solo e de residuos.

1.4. Promogado de praticas de redugdo dos gases da fermentagdo entérica

1.5. Erradicagdo do desmatamento da Mata Atlantica e monitoramento e controle de incéndios

2.1. Promogdo do aumento da produtividade agropecuaria com sustentabilidade

3.1. Estimular a certificagdo de créditos de carbono no setor (Mercado Voluntario de Carbono)

3.2. Estimulo a neutralizagdo das emissdes por meio de compensagdo de emissGes e mecanismos
de gratificacdo aos envolvidos no processo de redugdo das emissdes de GEE

4.1. Implantagdo de florestas comerciais

4.2. Restauragdo da Mata Atlantica

4.3. Incentivo a criagdo de Reservas Particulares de Patrimonio Natural (RPPN)

— 5.1. Compensagdo por servicos ambientais
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AFOLU - Strategic Policies, Guidelines and Actions

1.1. Adoption of integrated crop-livestock-forestry (ICLF) systems
1.2. Rehabilitation of degraded grasslands
Emissions 1. Decarbonization 1.3. Improved soil management
Reduction through land use - . ;
1.4. Reduction of enteric fermentation

1.5. End of deforestation of Mata Atldntica and monitoring and control of forest fires

2. Efficiency
improvement in land 2.1. Increasing sustainable productivity in agriculture and livestock
use

Efficiency
Improvement

3.1. Support the certification of carbon credits (voluntary market) in the sector

3. Support for GHG
emissions

compensation 3.2. Encourage the neutralization of emissions through emissions compensation and reward
mechanisms for GHG emission reductions

4.1. Expansion of commercial forests
& G R0 4.2. Restoration of Mata Atldntica
from the

o ¢ 4.3. Support for private nature reserves (Reservas Particulares de Patriménio Natural)
Utilization and
Storage 5. Reward for
maintaining carbon (g 5.1. Reward for environmental services
storage

Emissions
Compensation

Net zero ES's GHG emissions by 2050
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Neutralizar as EmissGes de GEE do ES

até 2050

1. Biocombustiveis

Minimizagdo das
Emissdes

2. Eletrificagdo

3. Mobilidade urbana de

Aumento da Eficiéncia g .
baixo carbono

Mecanismos de 4. Estimulo a medidas de
Compensacgao de compensagao de
Emissoes emissdes de GEE

1.1. Incentivos a utilizagdo de etanol pelos veiculos leves

1.2. Fomento ao uso de Biodiesel por veiculos pesados

1.3. Fomento ao uso de Diesel-verde (Hydrotreated Vegetable Oil - HVO) por veiculos pesados

1.4. Incentivo ao uso do Biometano em Veiculos pesados

2.1. Eletrificagdo dos veiculos do transporte coletivo de passageiros urbanos

2.2. Eletrificagdo de veiculos leves (Full Eletric ou Hibrido)

3.1. Incentivos a utilizagcdo da mobilidade ativa como meio de transporte de passageiro e de carga

3.2. Incentivar o uso do transporte publico coletivo de passageiros

3.3. Implantagdo do transporte coletivo por meio do modo ferroviario (Veiculo Leve sobre Trilhos - VLT)

3.4. Implantacdo de Smart Mobility (Mobilidade Inteligente) nas cidades de médio e grande porte do ES

4.1. Estimulo a neutralizagdo das emissdes por meio de compensacdo de emissdes e mecanismos de
gratificagcdo aos envolvidos no processo de redugao das emissdes de GEE
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1.1. Incentives to use ethanol in light vehicles
1.2. Support for the use of Biodiesel in heavy vehicles

1.3. Support for the use of Hydrotreated Vegetable Oil (HVO) in heavy vehicles

Emissions Reduction 1.4. Support for the use of biomethane in heavy vehicles

2.1. Electrification of vehicles for urban public transport

1. Biofuels

2. Electrification

2.2. Electrification of light vehicles (Full Eletric or Hybrid)

3.1. Encourage active travel for people and goods

3.2. Encourage the use of public transport
Efficiency 3. Low carbon urban
Improvement mobility

3.3. Implementation of light rail for urban public transport

Net zero ES's GHG emissions by 2050

3.4. Implementation of Smart Mobility in large and medium size cities
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Emissions 4. Support for GHG 4.1. Encourage the neutralization of emissions through emissions compensation and reward mechanisms
Compensation emissions compensation for GHG emission reductions
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Residuos - Estratégias

1.1. Ampliar aterros com coleta e queima ativa de biogas

1.2. Ampliar aterros com cobertura que reduza emissdes superficiais

1. Controle de perdas em
aterros sanitarios

1.3. Erradicar lixdes e aterros controlados e combate a queima de residuos a céu aberto

—| 2.1. Ampliar destinagdo de residuos verdes de RLU para compostagem ou metanizagdo

Minimizagdo das
Emissdes 2. Desvios de organicos em 2.2. Ampliar destinagdo da fragdo organica de RAA para compostagem ou metanizagdo
aterros sanitarios

2.3. Ampliar destinagao de lodos de ETE provenientes de RSPS para compostagem ou
metanizagao

3. ETEs com aproveitamento 3.1. Ampliar a implantagdo de sistemas de coleta e queima de biogas (com ou sem
energético aproveitamento energético)

até 2050

4. Producao de energia em
aterros sanitarios

5. Eficiéncia energética de ETE g 5.1. Incentivo a sistemas energeticamente eficientes

Mecanismos de 6. Estimulo a medidas de
Compensagao de compensagao de emissoes de
Emissoes GEE

4.1. Fomentar a ampliagdo de aproveitamento energético de biogas em aterros

Aumento da
Eficiéncia
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Neutralizar as Emissdes de GEE do ES

6.1. Estimulo a neutralizagdo das emissGes por meio de compensagado de emissdes e
mecanismos de gratificacdo aos envolvidos no processo de redugdo das emissées de GEE
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Net zero ES's GHG emissions by 2050

Waste - Strategic Policies, Guidelines and Actions

Emissions
Reduction

Efficiency
Improvement

Emissions
Compensation

1. Control of GHG losses in
landfills

2. Diversion of organic wastes
from landfills

3. Burning of biogas in WWTP

4. Energy recovery in landfills

5. Energy efficiency in WWTP

6. Support for GHG emissions
compensation

e

2.2. Increase diversion of agriculture wastes to composting or methanization

2.3. Increase diversion of wastewater sludge to composting or methanization

3.1. Expand systems for the collection and burning of biogas in WWTP (with or without energy
recovery)

—] 4.1. Support the implementation of systems for energy recovery from biogas in landfills
— 5.1. Support the implementation of energy efficient systems in WWTP

6.1. Encourage the neutralization of emissions through emissions compensation and reward
mechanisms for GHG emission reductions

[e]
4+
C
©
(%]
[e]
4+
=
o
(%]
(5H]
o
©
[NH]
(5H]
O
Q
©
(%]
(%
e}
(%]
o
(S
(5E]
(%]
©
©
o
AT
O
@
A=
©
fo.
)
>
[
=z
()
(]
AT
O
©
A=
c
[®]
O
—_
©
(9}
(%]
[
o
()
o
o
C
o
[a

Espirito Santo’s Decarbonization and GHG Emissions Neutralization Plan

[ER
(o)}
-




