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Presentation

he mitigation of the social and environmental impacts of climate change and of the

global environmental crisis requires urgent and effective solutions. Green hydrogen

can potentially offer a decisive contribution to achieve the carbon neutrality

required to implement a low carbon economy, which is one of the goals of the Paris
Agreement and of other environmental efforts.

Green hydrogen’s significance as a source of clean energy, especially for industries that
face the greatest technological challenges to reduce their emissions, and its energy
storage capacity make it a strategic resource for different global stakeholders. Despite
the significant technical and market hurdles to the materialisation of that potential and to
the large-scale production of green hydrogen, the hydrogen market now is poised to grow
thanks to a push in research and development initiatives, to the interest of businesses
and governments in green hydrogen projects and to the creation of specific regulatory
frameworks and public policies.

The event “Green Hydrogen’s Contributions to the Energy Transition: Perspectives and
Prerequisites” organised by CEBRI in partnership with the Australian Embassy, aimed at
exploring the perspectives and conditions for hydrogen to serve as a strategic energy
vector to achieve carbon neutrality targets, focusing specifically on using that technology
to store energy cleanly, to produce derivatives such as ammonia and methanol, and as an
energy source in the absence of more efficient electrification alternatives: long-distance
transportation, industrial processes and aviation. The participants in the event were
Agnes da Costa, Chief Special Advisor on Regulatory Affairs at Brazil's Ministry of Mines
and Energy, Cameron Mathie, Manager of Future Carbon Markets at the Australian Clean
Energy Regulator, Fiona Simon, CEO of the Australian Hydrogen Council, and Luis Viga, CEO
of Fortescue Metals Group in Brazil. Grant Morrison, Chargé d’Affaires of the Australian
Embassy in Brazil, Jorge Camargo, Vice Chairman of the CEBRI Board of Trustees, and André
Bello, Energy Technology & Decarbonisation Manager at the Petrobras Research Centre
opened and moderated the event. This report will summarise the main inputs gleaned from
the debate and the resulting recommendations.?

In May 2022, CEBRI produced a Whitepaper on hydrogen opportunities for energy
transition. The report, which can be accessed here, gives a first overview of potential uses of
hydrogen and of the progress of implementation of that technology in Brazil. This report will
complement and update that initial diagnosis.

1. Click here to watch the event, here to view the presentation shown by Agnes da Costa (MME) and here to the view
presentation of Cameron Mathie (CER).
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Prospects for hydrogen
in Brazil and synergies
with Australia

Australia and Brazil see hydrogen as an enabler
for the energy transition and as an opportunity
for economic, social and industrial development.
Both countries are very well positioned to
generate renewable energy for the production of
green hydrogen. On the other hand, that mutual
interest opens the door to valuable cooperation
opportunities to develop markets, establish
regulatory frameworks, promote innovation and
attract investments.




Brazil sees hydrogen as a key element in its decarbonisation efforts over the next ten years.
The Ten-Year Energy Expansion Plan jointly developed by the Energy Research Company
(EPE) and by the Ministry of Mines and Energy (MME) projects for Brazil an annual Remaining
Technical Potential of some 1.8 Gt H2, of which about 96% will come from renewable energy
sources and will be considered green hydrogen.

Interest in hydrogen has increased in recent years but Brazil has long been investing in
research and development initiatives. As early as in 2002 Brazil’s strategic energy planning
process included reports on the potential of hydrogen and of fuel cells in particular, prepared
by the Ministry of Science, Technology and Innovation (MCTI) and by the Ministry of Mines
and Energy (MME). More recently, in 2021, the National Energy Policy Council (CNPE)
passed Resolution no. 2/2021 establishing guidelines for energy research, development and
innovation and allocating government funds to priority areas, hydrogen included. CNPE’s
latest resolution (no. 6/2022), passed in August 2022, created the National Hydrogen
Program (PNH2) and established its governance structure.

The National Hydrogen Program (PNH2) was created to galvanise government and non-
government players, as well as academia and international partners, to develop a broad and
competitive hydrogen market in Brazil. A significant part of the plan involves cooperation
efforts within bilateral, multilateral and regional strategic partnerships to discuss and share
insights on energy transition, with special focus on hydrogen’s role in this process.?

In addition to government-sponsored funding from the National Social and Economic
Development Bank (BNDES) and from the Federal Study and Project Funding Agency
(FINEP), businesses, the capital market and foreign investors offer a wide array of green
investment opportunities. Businesses show great interest in numerous hydrogen-related
initiatives ranging from bioethanol-powered fuel cells to infrastructure to export hydrogen
to Europe, for example.

Technology investors show enthusiasm for projects now in development in three Brazilian
states (Pernambuco, Rio de Janeiro and Ceard) and in projects planned for another three (Bahia,
Rio Grande do Norte and Espirito Santo). Companies now active in Brazil, such as Fortescue
Metals Group, are committed to producing 50 million tonnes of green hydrogen globally by
2030 and show interest in producing hydrogen in Brazil both for domestic use (aiming at
reducing the market share of imported fertilizers from 85 to 45% by 2050) and for export.

Brazil is poised to become a significant player in the production of hydrogen thanks to
important natural features, the government’s commitment to develop green hydrogen,
a lively energy business environment and wise regulation. Ongoing investment in human
capital and in technological and logistics capabilities puts Brazil in a privileged position to tap
strategic international markets.

But Brazil needs policies that can at the same time help its comparative advantages
come to fruition and spark new opportunities that will assist in the maintenance of its

2. For more information on PNH2 and on the Brazilian hydrogen outlook, see the chapter “Uma Economia de Hidrogénio no
Brasil” in the Whitepaper published in May 2022: https://www.cebri.org/media/documentos/arquivos/Noruega_Hidrogenio_
Mai22.pdf, pg.14-17
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leading position. Aspects such as technological neutrality, commitment to broad and
varied international partnerships and the organisation of a competitive market are key for
hydrogen’s future in Brazil.

In Australia, as in Brazil, prospects for the development of green hydrogen are closely
associated with the country’s competitive advantages. Australia too offers excellent natural
conditions for the production of hydrogen given its ability to generate energy from renewable
sources, which are the most important input for the production of green hydrogen. The
country is also building significant international partnerships and is actively working with
partners such as Japan, South Korea and the European Union, Germany in particular.

On the other hand, the Australian Hydrogen Council believes those advantages alone are
not enough to guarantee Australian leadership in future hydrogen projects and deems it
essential to design effective public policies and to build a competitive and at the same time
well-regulated market. Australia’s National Hydrogen Strategy created the vision for a clean,
innovative, safe and competitive hydrogen industry that can position Australia as a major
global player by 2030. The plan rests on three main pillars:

Expansion of renewable energies
Hydrogen certification in Australia

Demand-side support for hydrogen use

The more than $1.5 billion funding announced for hydrogen development is a powerful
signal of political support. In addition, Australian governments are backing the 57 nationally
coordinated government actions set out in the Strategy. It is estimated that businesses can
contribute 3 to 4 times that amount, investing 6 billion dollars in the Australian hydrogen
industry. That said, the cost of transition is high and the Australian Hydrogen Council expects
more funding will be needed. A Deloitte report (2019) on the National Hydrogen Strategy
estimated the development of the Australian hydrogen market will potentially raise GDP by
26 billion dollars per year and generate about 16,900 new jobs in the country by 2050.

An important aspect of the Australian Hydrogen Strategy is the close involvement of
regulatory agencies in building traceability and standardisation processes for the renewable
energy sector. Entities such as the Clean Energy Regulator (CER) have managed renewable
energy certificates for the past 20 years and the ensuing transparency and guarantee of origin
has contributed to accelerate investments in renewable energy in Australia. The certification
approach has provided a safe environment for renewable energy producers to invest in and
to extract value from their low-emission products.
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Challenges and requirements
to expand the production
and use of green hydrogen

Major challenges to boost hydrogen use include the
need for a larger scale market (industry and specialised
infrastructure, increased consumption) and the
technological and economic feasibility of larger projects,
which presupposes significant investments and the
choice of technological competitive routes.




Hydrogen’s versatility is both an advantage and a challenge because it makes the creation of
a comprehensive regulatory framework and its harmonisation worldwide more difficult. The
guarantee of origin and energy source certification systems used in hydrogen production are
very useful tools to help identify viable and traceable standards. Another significant issue
concerns the balance in carbon incentive strategies. Governments must find a midpoint
between promoting lower carbon footprint options and discouraging polluting technologies
without disproportionately penalizing some industries.

The peculiarities of each hydrogen application must be carefully reviewed within a complex
process to establish rules and standards for a new and dynamic market. The Australian and
other governments are working to map statutes that may apply to hydrogen and to understand
what new regulations may be necessary to foster the development of hydrogen production
and demand. Regulatory agencies such as the Clean Energy Regulator (CER) focus on two
key issues: facilitating the hydrogen market with emphasis on certification instruments and
supporting growth in hydrogen demand.

Market facilitation through
certification tools

mplementing hydrogen certification is a key action mentioned during the event, alongside

incentives forinfrastructure, research and qualifications. Some certification initiatives stand

out as powerful tools to promote value generation on top of sustainable practices. The

Australian Large-Scale Generation Certificate (LGC) is a clear and transparent mechanism
to certify the purchase of renewable electricity that helps create a stable environment
conducive to value generation. The underlying impact of the LGC is to provide a price signal
for investors. The same logic can be applied to hydrogen so as to give the market the ability
to extract value from its green customers.

Moving in that direction, Australian authorities are working on a hydrogen Guarantee of
Origin system to build up global confidence in Australia’s low emission products. The
centrepiece of the system is a certificate that will provide information on the origin of the
relevant product, whether hydrogen or a derivative such as ammonia, and on its carbon
footprint. The Australian government expects the GO (Guarantee of Origin) scheme to be
up and running by late 2023 with international reach and covering hydrogen production and
hydrogen energy carriers. The policy design process includes several stages until the relevant
legislation is enacted:

GREEN HYDROGEN'S CONTRIBUTIONS TO THE ENERGY TRANSITION: PERSPECTIVES AND PREREQUISITES
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Development of a methodology aligned with IPHE
(International Partnership for Hydrogen and Fuel Cells in the Economy)

1.
International consumer outreach trials

Co-design of scheme architecture in consultation with key stakeholders
n Renewable energy accounting and certification

M Legislation development

The efforts now in progress focus on enabling emissions traceability at any point along the
supply chain so as to provide clear and transparent provenance and origin data at each
stage in the process. In December 2021 the authorities ran Guarantee of Origin trials to
benchmark and validate the IPHE carbon accounting framework and to calculate emissions
for real-world projects. More than 20 companies participate in hydrogen projects involving
methane steam reforming, electrolysis and coal gasification. Phase 1 tested the early-stage
carbon accounting framework and various hydrogen activities in Australia and the second
phase will measure emissions from hydrogen, ammonia and liquid hydrogen transportation
and storage processes.

CEBRI - ENERGY PROGRAM



Initiatives in support of
the expansion of demand

n the other hand, the creation of regulations and incentives to reduce emissions
and the continuous promotion of access to international markets can contribute to
boost demand. The drive to substitute clean for conventional energy sources across
the Australian economy is expected to cut emissions by some 100 megatonnes.

Initiatives such as the Safeguard Mechanism, which sets a basic cap on the amount of
carbon an industrial facility is allowed to emit in a single year, can create additional demand
for hydrogen. Authorised carbon emissions will be reduced as those baselines go down,
encouraging more activities to turn to hydrogen as an alternative to fossil fuels and thereby
increasing demand for hydrogen.

In furtherance of the transition process and to boost green hydrogen use, Australia will in
2023 implement the ACCU (Australian Carbon Credits) system. The purpose of that tool is
to give credits (one ACCU unit for each tonne of CO2eq.) when some high-emission fuel is
replaced by clean hydrogen produced on site or injected from the distribution network.

GREEN HYDROGEN'S CONTRIBUTIONS TO THE ENERGY TRANSITION: PERSPECTIVES AND PREREQUISITES
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Recommendations

1. Move forward with the implementation of the Brazilian strategy for hydrogen,
with the objective of developing the domestic market while becoming a leading
global producer.

2. Foster investments in hydrogen plants, port and specialized infrastructure, and
clean energy production, based on the country’s competitive advantages - ethanol,
hydroelectricity, wind, solar, natural gas, biogas, nuclear, and other biomass - in the
production and export of low-carbon hydrogen. Promote technological neutrality
and diversity rather than locking-in technologies to boost competitiveness.

3. Develop market regulation for clean hydrogen in Brazil, in order to boost investor
confidence and increase product value. Reinforce traceability and standardisation
through processes such as certification of origin, to provide guarantees of
low-emissions, with the involvement of certification agencies. To this end,
Brazil could build on Australia's CER’s experience in issuing renewable energy
certificates, and monitor progress and lessons learned from the implementation
of the GO (Guarantee of Origin) scheme. Currently there are already initiatives
in Brazil to certify the renewable energy content, such as that of the Chamber of
Commercialization of Electrical Energy CCEE.®

4. Create incentives to expand the scale of the hydrogen market through increased
consumption, especially in the industrial sector. In particular, develop carbon
market mechanisms to promote the use of low-emission fuels, drawing on
examples such as Australia’s Safeguard Mechanism or Carbon Credits system.

5. Enhance and diversify Brazil's international partnerships to spark market and
investment opportunities, develop best practices and common standards, and
promote benchmarking and collaboration on legislation and incentive mechanisms.

3. CEE will act as a certifier for the energy used to produce green hydrogen in Brazil”, december 2021.
Article available in portuguese here.



https://www.ccee.org.br/pt/web/guest/-/ccee-atuara-como-certificadora-da-energia-usada-para-produzir-hidrogenio-verde-no-brasil
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