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About Energy Research Office - EPE

epe

Empresa de Pesquisa Energética

www.epe.gov.br/en

Federal policy institute, attached to the
Ministry of Mines and Energy.

The purpose of EPE is to provide energy
information, studies and research that
support the nationalenergy planning.

EPE’s expertise areas cover electricity, oil,
natural gas, coal, nhuclear, renewables and
energy efficiency.
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Contextualization £ ENERGY

Accelerating the Transition to Clean Energy Technologies

* Climate change mitigation requires world collective action to reduce
greenhouse gas (GHG) emissions

* International cooperation to establish long-term incentives for
facilitating more “proportionate” policy response

* Eventhough UNFCCC remains as major framework for international co-
operation on climate change, “climate clubs” have been created in
recent years, with small groups of countries, to engage international
climate action beyond UNFCCC

* At the 15" Conference of the Parties (COP15) in 2009, USA announced

that they would host the first CEM in 2010
 Clean Energy Ministerial (CEM): a climate club seeking to promote a global

energy transition away from carbon-intensive technologies and infrastructure
and towards technologies for ‘clean energy'.


https://journals.sagepub.com/doi/10.1177/0192512120942303

Clean Energy Ministerial | CEM AN

C E M Initiatives are based on areas of common
interest among participating governments and

other stakeholders

promote policies and
programmes

C E M brings together a community of the world’s
largest and leading countries, companies and
international experts to achieve one mission

share lessons

learned

C E M accelerate clean energy transitions

encourage the
transition to a global
clean energy economy

best

practices The Framework for the Clean Energy Ministerial, reaffirmed

at the twelfth Clean Energy Ministerial in 2021, defines the

CEM governance structure and outlines the mission
statement, objectives, membership, and guiding principles.

epe

Source: Clean Energy Ministerial | Advancing Clean Energy Together


https://www.cleanenergyministerial.org/

Members

r 1 . Australia Brazil I*I Canada L Chile “ China
C E COI I II I lu n Ity tOd ay == Denmark - European Commission + Finland I I France . Germany

e |Ndia - Indonesia l I Italy @® Japan I'I Mexico

s Netherlands New Zealand EIE Norway mmm Poland Portugal

Il Russia Saudi Arabia »} South Africa :.: South Korea & Spain

== Sweden : United Arab Emirates % United Kingdom = United States

Participants
Argentina — Austria Emm Costa Rica h Czech Republic - Egypt

= Ghana = Greece  HUNZATY o Israel = Jordan
E Kenya s UXemMbourg - Morocco F Mozambique i! Panama
mmmm C2raguay ’ Philippines I I Romania n Switzerland Turkiye

= Uruguay

CEM Members represent 90% of installed clean power
generation capacity, 80% of global clean investments, and the

majority of public research and development in clean energy
technologies

epe "
Source: Clean Energy Ministerial | Advancing Clean Energy Together P @



https://www.cleanenergyministerial.org/
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Contextualization INNOVATION

* The global community has made remarkable progress in driving down
the costs and increasing the use of key clean energy options.

* However, these impressive gains are still insufficient to meet our long-
term climate goals while providing affordable, reliable and secure energy
supplies. In support of these efforts, members launched Ml in 2015 with the

following goal:

In support of economic growth, energy access and security, and an urgent and
lasting global response to climate change, our mission is to accelerate the
pace of clean energy innovation to achieve performance breakthroughs and
cost reductions to provide widely affordable and reliable clean energy
solutions that will revolutionize energy systems throughout the world over the
next two decades and beyond.

((\J :?j:b;

Source:


https://www.iea.org/tcep/
http://unfccc.int/paris_agreement/items/9485.php
https://mission-innovation.net/about-mi/first-phase/

Mission Innovation | Motivation

Effects of Accelerating Innovations on Emissions Reduction

GHG Emissions (GtCO, eqfyr)

MI + CEM + Investors, Business and Industry = Accelerated Progress
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Mission Innovation | Programm @ INNOVATION

Innovation (TRL etc 5-9)

Landscape changes enable
Experimentation in the invention innovations to breakthrough,
phase results in multiple solutions coalescing around a dominant
design

Diffusion

Invention (TRL 1-4)

Solutions diffuse reconfiguring
the landscape and no longer need
public support as they mature.

Co-ordinate experimentation Nurture the niche Market creation

Mission Innovation “Supply push” and Clean Energy Ministerial or Individual

initiatives
Creating the “Demand-pull”

Stimulating the “Supply-push” “demand pull” coincide for
innovation to succeed

(epe) 7%
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Mission Innovation | Missions & INNOVATION

P To demonstrate that by 2030 power systems in different geographies and
/- 9 GREEN POWERED climates are able to effectively integrate up to 100% variable renewable

' FUTURE energies in their generation mix and maintain a cost-efficient, secure and
e resilient system.

For ships capable of running on
ZERO-EMISSION zero-emission fuels to make up at GREEN SHIPPING
SHIPPING least 5% of the global deep-sea
MISSION fleet by 2030,We will crystalize an
ambitious alliance between

CORRIDOR HUB

countries. o
showcase zero-emission fuels and
technologies along maritime trade
To enable Carbon Dioxide routes between two (or more) ports,
i help accelerate adoption of
CARBON DIOXIDE Removal technologies to can helg
REMOVAL achieve a net reduction of 100 alternatives to petroleum-based fuels

in the maritime industry, which in turn

e million metric tons of CO2 per can reduce greenhouse gas emissions

year globally by 2030.

SMART-CDR Competition, in partnership with generous sponsors to tap the creative power
of university students throughout the world in helping to solve some of the most complex
and impactful challenges impacting the CDR industry: monitoring, reporting, and
verification (MRV).

Students are invited to form diverse and global teams to develop innovative solutions for
MRV. The proposals can be a technology, approach, methodology, Al application, sensing | €€ "
equipment, or other creative solution applied to any CDR pathway.




. . . . . MISSION
Mission Innovation | Missions @ INNOVATION

CLEAN To increase the cost-competitiveness of clean hydrogen by
‘ Mli ’ HYDROGEN reducing end-to-end costs to USD 2 per kilogram by 2030.

TRANSITIONS environments around the world, providing a pathway for all cities to adopt net-zero
carbon solutions as the default option

' URBAN By 2030, deliver at least 50 large-scale, integrated demonstration projects in urban
‘ Ml ’

NET-ZERO To catalyse the development and demonstration of cost competitive

MI solutions for the efficient decarbonization of hard to abate energy intensive
b INDUSTRIES industries worldwide by 2030

BIOREFINERIES commercialization of integrated biorefineries, with a target of replacing 10%
P of fossil-based fuels, chemicals and materials with bio-based alternatives

i INTEGRATED Develop and demonstrate innovative solutions to accelerate the
by 2030

epe
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Mission Innovation Biorefineries- Brazil

* Policies
| , Mandatory addition of anhydrous ethanol to gasoline
( °

Analysis to increase from 27,5% to 30%
Mandatory addition of biodiesel to diesel B
* Approved the increase from 12% to 14% in March 2024, and then
15% March 2025

National Biofuel Policy (RenovaBio)

q ' = Units Certified production capacity:
RenovaBio e ethanol 80% [285/355 units]
* biodiesel 62% [37/60 units ]

* biogas 67% [4/6 units]

Ezg“Fuels of the Future” Program

= Integration between public policies related to the Program
= Reducing the matrix fuel carbon intensity
= Evaluation of energy-environmental efficiency through a complete LCA
= Stimulation of innovation and technological development
= Project Law submitted to evaluation in the Congress
=  September 2023
=  WtW, SAF, CCS, HVO, E30

MINISTERIO DE
MINAS E ENERGIA

P

INTEGRATED
BIOREFINERIES

MISSION

Mi

Biorefineries Projects (2024-2032)
Granbio [AL]

Large scale project using energy cane and AVAP technology Platform to
produce 100 million gallons of Net Zero SAF (Sustainable Aviation Fuel) at

sqale in 50,000 hectars
Land

50.000 ha of drip irrigated energy cane — used area.

Energycane production
12 MM tonsl/year

&

- 4
1G Ethanol 26 Ethanol Power Bio Gas Net Zero SAF

70 tons/year 100 million gallons/year

30 gallons/bdt

500 ktons/year

Be8 [Brazilian group in Paraguay]

Omega Green biorefinery (Paraguay)

Production capacity: 20,000 barrels per day,

(mixture of HVO, SAF (SPK), and Green Naphtha.

The facility has two main technology processes:
* Pre-treatment (Crown technology) and
* Hydrotreating (Honeywell-UOP).

500 ktons/year 142 GWhlyear

GOVERNO FEDERAL

al

UNIAO E RECONSTRUGAO



INTEGRATED

Mission Innovation Biorefineries- Brazil ™'Y BioRreriNEries

Biorefineries in Brazil:

* Policies
Mandatory addition of anhydrous ethanol to gasoline o * More than ...
e * Analysis toincrease from 27,5% to 30% (o o 360 sugarcane mills
===t Mandatory addition of biodiesel to diesel B 2R : 13 b P 50 biodi Lolant
+ Approved the increase from 12% to 14% in March 2024, and tr y e el g © lodiesel plants
15% March 2025 s o %

National Biofuel Policy (RenovaBio)

= Units Certified production capacity:
RenovaBio *  ethanol 80% [285/355 units]

* biodiesel 62% [37/60 units ] e a Demand
* biogas 67% [4/6 units] H 8 F t
Py ) £: 3 orecas
£ Fuels of the Future” Program ¢ 4
g o Ethanol

»2024 - 35 Bi liters

= Integration between public policies related to the Program 52034 - 48 Bi liters

= Reducing the matrix fuel carbon intensity
= Evaluation of energy-environmental efficiency through a complete LCA
= Stimulation of innovation and technological development

o Biodiesel
»2024 - 14 Bi liters

= Project Law submitted to evaluation in the Congress »2034 - 15 Bi liters
=  September 2023
= WtW, SAF, CCS, HVO, E30 COVERNO FEDERAL
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. . . GREEN POWERED
Mission Innovation Green FOTURE

Powered Future- Brazil

/ GREEN POWERED
g™ J FUTURE

GPFM R& Themes
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and Market Design

Affordable and
Reliable VRE

Data and
Digitalisation for
System Integration

31
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Mission Innovation Green Powered Future- Brazil |
Hybridization of Isolated Systems

* Three pilot projects have been proposed considering a .
solar plant and a battery energy storage system (BESS); ™
Energy auction aimed at purchasing energy and power,
in which each project must incorporate at least 20%

renewable resources, in alignment with the National
Energy Transition Policy.

The goals of these initiatives are to attract investments, <l
generate jobs and income, and foster development
within each community. Additionally, we aim to

iImprove dialogue with society to enhance social
participation.

GOVERNO FEDERAL

Ral

UNIAO E RECONSTRU CAO

MINISTERIO DE
MINAS E ENERGIA



Where did it start? The beginning of the journey (epe)

S Brazil's participation in the 3rd Mission Innovation @ MISSION
o O Ministerial Meeting in Sweden in 2018: Brazil was INNOVATION
°n(@° represented by the Ministry of Foreign Affairs (MRE),
4 Ministry of Mines and Energy (MME) and Energy Mission innovation is a global

initiative to catalyze action and
investment in research,
development and demonstration

The Brazilian delegation participated in the to make clean energy more
Enhancing Data Collection on Government and
Pn;lla;te Sect.or Spending for.Clg?)n Ehnelrgy Resgarclh progress towards the goals of the
and Innovation event, organized by the ntern.atlf)na e P
Energy Agency (IEA) and the European Commission. B L

Research Company (EPE).

affordable, attractive and
accessible. This will accelerate

Diagnosis after participation in the 3rd Ministerial Meeting of Mission Innovation

Although Brazil invested significant resources, there was no integrated, comprehensive and structured database that consolidated
information and made it possible to guide the formulation of policies, attract partnerships between the public and private sectors and
favor the global insertion of solutions and innovations.

GOVERNO FEDERAL

vty O 2 of [

UNIAO E RECONSTRUGAO



Energy Big Push: Structured governance for the

. : (epe)
cooperative project

Energy Big Push Advisory Committee

International

Executive Committee cooperation

MINISTERIO DE N MINISTERIO DA
MINAS E ENERGIA CIENCIA,ETIESSI%O&Q / A @
‘f‘ epe) 9 . e
cgee CEPAL
_MINISTERIO DAS o o .
RELACOES EXTERIORES Statistics and Energy Positive Agenda for Big Push Clean Energy
Planning Climate Change and for Transitions

Sustainable Sustainability Program
Development

Partner institutions

€3/NEEL  [)ANP  SYBNDES & a

AGENCIA NACIONAL DE ENERGIA ELETRICA do Peerhoo, CNP
— e ‘ G Natural ¢ Biocoenbustiveis Cnen

. 4 DO ( \ s \(
.JAPESP FI l1€|§V tﬁeayz IN & e = EMBRAPI:.N.ST“.O oo,
MINAS E ENERGIA “.rl-
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The next step: the creation of inova-e Platform (epe

Evolution of investments in Energy Innovation &

@ Distribution of investments

B e O- - - [ === ] ‘

Zs2 Fostering institutions <
[ Project profiles Years gmg
ik Explore projects
Energy technology level 1 Energy technology level 2 Do not group
6,000

5,000

- i m__ NS m
1

Amount invested (in millions of reais)

2,000 . _—
1,000
’ 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
INOvVa e
dashboard.epe.gov.br/apps/inova-e-eng/ SO ERNO FEDERAL

MINISTERIO DE
MINAS E ENERGIA A )

UNIAO E RECONSTRUGAO


https://dashboard.epe.gov.br/apps/inova-e-eng/

Inova-e: Using the platform data in the policies of Energy Transition

(epe

. w )
National Hydrogen Program N ‘i
>y 4
Three-year Work plan PLANO DE TRABALHO TRIENAL
=Sty T

Data made available by EPE on the Inova-e " platform
indicate that public and publicly oriented investments in
hydrogen and fuel cells in Brazil in 2020 totaled R$29
million. Considering the vital role of these investments in
strengthening early stages of innovation, boosting the
hydrogen ecosystem, building national technological
capabilities and stimulating private sector investments, itis
proposed to increase annual investment in R&D to R$200
million by 2025, the last year of the cycle of this Three-Year
Plan, a value almost seven times greater than that recorded
in 2020

National Energy Policy Council Resolution No. 2, of 2021

Technologies and energy resources relevant to the energy
transition must be prioritized for the application of regulated R&D
resources

CONSELHO NACIONAL DE POLITICA ENERGETICA - CNPE
RESOLUCAO Ne° 2, DE 10 DE FEVEREIRO DE 2021

Estabelece orientagdes sobre pesquisa, desenvolvimento e
inovacao no setor de energia no Pais.

O PRESIDENTE DO CONSELHO NACIONAL DE POLITICA ENERGETICA - CNPE, no uso de suas
atribuicdes, tendo em vista o disposto no art. 2° caput, incisos | e IV, da Lei n® 9.478, de 6 de agosto de
1997, no art. 1°, inciso |, alinea "h", e no inciso IV, no art. 2°, § 3°, inciso |ll, do Decreto n® 3.520, de 21 de junho
de 2000, no art. 5°, inciso lll, e no art. 17, caput , do Regimento Interno do CNPE, aprovado pela Resolugao
1° 14, de 24 de junho de 2019, nas deliberacdes da 1? Reuniao Extraordinaria, realizada em 10 de fevereiro
de 2021, e o que consta do Processo n® 48330.000007/2021-59, resolve:

Art. 1° Orientar a Agéncia Nacional de Energia Eletrica e a Agéncia Nacional de Petroleo, Gas
Natural e Biocombustiveis que, no ambito de suas competéncias, priorizem a destinacao dos recursos de
Jesquisa e desenvolvimento e inovagao regulados por essas Agencias, observadas a Lei n® 9.991, de 24 de
ulho de 2000, e a Lei n® 9.478, de 6 de agosto de 1997, aos seguintes temas afetos ao setor de energia:

GOVERNO FEDERAL

MINISTERIO DE
MINAS E ENERGIA A )

UNIAO E RECONSTRUGAO



Technical and political links

Energy Transition Working Group
Global Biofuels Alliance

#GlobalBiofuelsAllianceAtG20

Launch of
Global Biofuels Alliance

Initiating Members

-E-g[ﬂ

G20)

BRASIL 2024

9" September 2023 | New Delhi

GZC%§

BRASIL 2024




Main take aways

The ongoing energy transition brings with it the need to increase investments in innovation for the
decarbonization of the sector.

Mapping research, development and innovation investments in the energy sector is an important step
towards:

 Beclearabout the amounts invested in different technological options in the country.

* Assistinthe development of public policies (seeking alignments between long-term strategy and these
investments)

* Facilitate cooperations (both national and international)
The inova-e is a platform in continuous improvement and there is room for improvement.

It is necessary to maintain and deepen collaborations between institutions that foster innovation in the
energy sector in the country.



President
Thiago Guilherme Ferreira Prado

Director Oil, Natural Gas and Biofuels Board
Heloisa Borges Bastos Esteves

Head of Oil Products and Biofuels Department
Angela Oliveira da Costa

biocombustiveis@epe.gov.br
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https://www.instagram.com/epe_brasil/
https://br.linkedin.com/company/empresa-de-pesquisa-energetica
https://www.youtube.com/channel/UCwyXnM_1SQZPvjBeBQ-CMtg
https://open.spotify.com/show/2VZ0gXj6J2qb0fl35c4wrC?si=F_tGWnJZT7WEy0sTaOloIA
https://www.facebook.com/EPE.Brasil/
https://twitter.com/epe_brasil
https://www.epe.gov.br/
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