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Hinicio is a consulting firm specialized in
sustainable energy, industry and transport. We
are globally recognized as a leading player in
the field of hydrogen & derivatives.

Founded in 2006, the company s
headquartered in Belgium with offices in
Brussels, Paris, Rotterdam, Washington DC,
Bogota and Santiago de Chile.

We advise our clients and support the building
of successful strategies, investments, projects,
and public policies, leading and
accelerating the transformation of the energy
system globally.

Our vast experience includes +600 projects
delivered in +30 countries.

We became part of the Vulcain group in
December 2022.
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+600 studies and projects in more than 30 countries

Hinicio’'s Commercial agreements - Projects and Studies @ Vulcain's offices
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OUR CUSTOMERS GLOBAL LEADERS
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SOME OF OUR PUBLICATIONS
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Unlocking Green and Just Hydrogen
in Latin America and the Caribbean

WHITE PAPER

HIDROGENO
Green Hydrogen Project Development:

THE DECARBONIZATION POTENTIAL | Navigating the Road Ahead Deliverable 4:
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development of a Green
Hydrogen certification scheme in
Chile
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Hojas de ruta y perspectiva regional

Over the past few years.

of focus from early technology deployment and long-ferm
markst strategies fo more concrete questions around project
development, engineeing and market development. What's

Green hydrogen opportunities
for the Caribbean
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B IRENA

HYDROGEN FROM
RENEWABLE POWER

Towards a Dual Hydrogen Certification System
for Guarantees of Crigin and for the
Certification of Renewable Hydrogen in
Transport and for Heating & Cooling

Etude de la demande potentielle
d’hydrogéne renouvelable et/ou bas
carbone en France & 2030 STUDY ON EARLY BUSINESS
CASES FOR H2
IN ENERGY STORAGE AND
MORE BROADLY POWER
TO H2 APPLICATIONS

Hydrogen

Fisad Report of Phase 2

waterstof in

Een routekanr

Paving the way for the "‘f»“"“”
hydrogen sector
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https://www.fch.europa.eu/sites/default/files/documents/280120_Final_Report_CertifHy_publishing%20approved_publishing%20%28ID%207924419%29%20%28ID%207929219%29.pdf
https://www.hinicio.com/file/2019/12/hydrogen-revolution-Latam-2020-eng.pdf
https://www.hinicio.com/file/2018/11/Rapport-Vlaams-potentieel-groene-waterstof.pdf
https://www.hinicio.com/file/2018/06/P2H_Full_Study_FCHJU.pdf
https://www.irena.org/publications/2019/Sep/Hydrogen-A-renewable-energy-perspective
https://www.hinicio.com/file/2020/10/Synthe%CC%80se-et-re%CC%81sume%CC%81-exe%CC%81cutif_e%CC%81tude-hydroge%CC%80ne-filie%CC%80res-avales-2030_AFHYPAC.pdf
https://www.hinicio.com/file/2021/07/Hinicio_green_hydrogen_certification_report_Chile_WB.pdf
https://www.hinicio.com/file/2020/11/ART_-EU-hydrogen-Ports-_by-HINICIO_EN.pdf
https://www.hinicio.com/wp-content/uploads/2022/09/Infografia_Estado-H2-Verde-LAC_2022_GIZ_Hinicio-VT.pdf
https://www.hinicio.com/file/2021/12/211220_Green-Hydrogen-Project-Development_Article_Hinicio-1.pdf
http://hinicio.com/wp-content/uploads/2023/01/Green-Hydrogen-Opportunities-for-the-Caribbean.pdf
https://index.newenergyevents.com/h2lac
http://hinicio.com/wp-content/uploads/2023/08/Unlocking-Green-and-Just-Hydrogen-in-Latin-America-and-the-Caribbean.pdf

inicio S.A.

How to build an Electric
Planet

Some insights from Hinicio's experience
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Renewable energy everywhere, for everyone

We need scale-up we need to pilot, innovate, regulate and invest.

80 exajoule per annum of hydrogen, renewable hydrogen:

@ﬂcio B



Where are we in ferms of project development?

We need stronger committments from the demand side, policy makers and investors.

Projects announced and stage of development

8 A

CCUS projects

A Early stage

A Feasibillity study

A FID/under construction
A Operational

Electrolyser projects

B Early stage

I Feasibillity study

I FID/under construction
I Operational

@ﬂcio
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Only 5% have taken firm investment decisions due to
uncertainties around the future evolution of demand, the
lack of clarity about certification and regulation and the
lack of infrastructure available to deliver hydrogen to end
users.

On the demand side, we need novel applications in
heavy industry and long-distance fransport account for
less than 0.1% of hydrogen demand, whereas they
account for one-third of global hydrogen demand by
2030 in the Net Zero Emissions by 2050 (NZE) Scenario.
Delays in the implementation of country policies and the
lack of policies for demand creation are preventing the
scale-up of low-emission hydrogen production and use.
We also need to unlock investment that can accelerate
production scale-up and deployment of infrastructure.

https://www.iea.org/energy-system/low-emission-fuels/hydrogen




How is LATAM looking®e

LATAM is moving but we need to hurry!
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Developed by Hinicio. Last updated: 09/2023.

Notes:

o The projects under development considered for this study are those that count with basic
information such as production capacity, locatfion, infended applications/stakeholders and
permitting granted.

o R&D projects are excluded, as well as project at very early development stage

o Projects that were publicly announced were considered.
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State-owned Pemex already produces hydrogen as
a by-product of its fossil fuel production, using it
mainly for refining processes and ammonia
production as there are only “grey” H2 projects in
place.

Several projects are being presented to the Chilean
natfional environmental evaluation system but we
are still in the planning stage. We lack an
infrastructure plan; information, rules and tools; and
offtake.

In Colombia, the main O&G and fransport
companies are developing several hydrogen pilot
projects.  Additionally, other developers are
advancing big-scale projects in  the north
Caribbean region, drawn by its exceptional
renewable resource potential.

By 2030, Brazil's wind and solar LCOE is expected to
reach 20-24USD/MWh and 17-21USD/MWh
respectively, while both can be combined at the
same location (such as in Ceard, Piaui and Bahial),
thus optimizing hydrogen production projects.

Uruguay launched its green H2 roadmap in 2023,
which came with deployment of public-private
projects. They focus on leveraging Uruguay's high
biogenic potential as an energy feedstock and a
source of CO2.



What's happening in the shipping industrye

Global shipping industry moves ahead with implementation of zero-emission fuel projects

»

>

Port of Rotterdam

Europe's largest bunkering port and
one of the top three globally.

First European port where LNG
bunkering was possible and the first
in the world where barge-to-ship
methanol bunkering took place.

Zero emission fuels: ammonia,
methanol, biofuels and hydrogen.

@icio

Port of Antwerp - Bruges

Aims to be a zero GHG emission port
by 2050

Aims to be Europe's leading green
hydrogen import hub

» A green methanol plant is currently

under construction and plans to
produce 8,000 t/year.

Has the world's first hydrogen-
powered tug (Hydrotug)

Green maritime corridors -

»

»

Chile

Current assessment and definition of
a series of green corridors in the
country, which correspond to
shipping routes that promote the use
of clean fuels and technologies.

It includes corridors at national and
international level, considering the
possibility of exporting and using
green hydrogen and derivatives.

Those involved expect the

implementation of the corridors
between 2028 and 2030.




How do we unlock investmente

Project example: evaluation of 9 ports in Colombia to understand where to invest.

Criterios

C,: Infraestructura portuaria

C,: Potenciale
infraestructura energética

C,: Seguridad

C,: Financiero & Econédmico

Cs: Medioambiental

C,: Social

: Politico
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Sub-criterios

Infraestructura adecuada para atender bugues de gran calado
Planes de desarrollo o expansion portuaria
Disponibiidad de tiema para construir infraestructura en/cerca de la zona

EDF UGF‘IG . . .
otencial para el manejo de carga extra dimensionada

LCOH H, Verde 2030

LCOH H, Verde 2050

Recurso hidrico disponible

E ncia de poliductos, oleoductos o gasoductos en la cercania de la zona
aria

Existencia y proyeccion de lineas de transmision

Sinergia con desarrollo de proyectos de energiarencvable

Experencia previa en manipulacién, manejo, cargue
sustancias quimicas

Vulnerabllidad de la infraestructura o exposicién al cambie climdatico
Existencia de grupos armadosilegales

Distancia a cenfros poblados/radio de seguridad para manejar sustancias
explosivas o féxicas

y descargue de

Inversion extranjera directa
Offtakers altemativos locdles
Volumen de frafico
Participacién de zona franca

Existencia de consumidores y productores de H, en inmediaciones de la zona
portuaria
Existencia y tipo de lcencia de explotacion de recurso quimico

petroquimico o convencional
Areas de protecciéon ambiental

Orden social
Mano de obra calificada
Existencia de grupos étnicos o protegidos

Desempefio de |as instituciones
Consultas previas relacionadas a proyectos energéticos
Consultas previas relacionadas a proyectos portuarios

@icio

7 criteria have been developed to
allow a comprehensive assessment of
the 9 port locations to be assessed.

Each of these defined criteria can be
assessed on the basis of a series of
qualitative and quantitative sub-
criteria which, on the basis of publicly
available information and a
weighting defined between the
parties, were given a specific rating.
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How to start large-scale projects in a new industry?

The Pioneer's Dillemma

The "pioneer's dilemma" in the context of infrastructure development refers to the challenges and risks faced by early adopters or
pioneers to collaborate in order to solve the common infrastructure needs. This concept can be applied to various aspects of
infrastructure: Water System, Power System, Hydrogen System, Chemical System, Ports & Roads, etc.

Key aspects of the pioneer's dilemma include:

High Initial Costs: Pioneers often face significant upfront investments in research,
development, and deployment of new technologies or infrastructure systems.

Uncertainty and Risk: There is inherent uncertainty and risk associated with being the
first to implement new technologies. This includes technical feasibility, market
acceptance, and regulatory challenges.

Lack of Precedent: Pioneers have no existing models or benchmarks to rely on, which
can complicate planning and execution.

Potential for High Rewards: Despite the risks, being a pioneer can lead to significant
advantages, such as establishing market leadership and setting industry standards.

Influence on Future Development: Early infrastructure projects can shape the
direction of future development in that sector, influencing both technological trends
and regulatory frameworks.

Need for Collaboration: Often, pioneering in infrastructure requires collaboration
between different stakeholders, including government, private sector, and
sometimes international entities.

Long-term Impact: The decisions and outcomes of pioneer projects can have long-
lasting impacts, both positive and negative, on communities, economies, and the
environment.



From molecules to products: how can certification help?

It is not just the H2 molecule, but its environmental attributes that determine the market value

Renewable transport | Renewable feedstock LB NS
Maritime fuel Aviation fuel fuel: RFNBO f dustry: RENBO Import industry, built environment,
ve or industry: heavy transport

Any product that falls

1 Applicable molecules NH3, MeCOH, e-diesel e-kerosene H2, NH3, MeCOH, e-diesel Fertilizers (incl NH3) under ETS
Tyl ) REDII compliant, REDIII compliant, Any product that falls
2 Producticlassification low carbon fuel e-fuel renewable fransport fuel renewable transport fuel NH3 under ETS

Industrial H2 users
(excl. conventional fuel

production):
. . . . - MeOH, NH3 producers Any conventional Any conventional
3 Clients Ship operators Fuel suppliers Transport fuel suppliers -~ Glass manuiacturers oroduct off-taker oroduct off-taker

- Semiconductor manufacturers
- Steel making
- Biofuel Refining

Incentivized voluntary Incentivised voluntary Incentivized voluntary

4 Type of market market Mandatory market Mandatory market Mandatory market market market
5 Applicable regulation EUFuel Maritime, ETS ReFuel aviation (RED II Art. 25-30) (RED Il Art. 22a) ETS and CBAM interplay ETS
Benefit from carbon Benefit from carbon
6 Client business model Avoid Carbon Penalty Compliance Compliance Compliance penalties in domestic

production of ammonia penalties in ETS industries

50% of fuel for it eKerosene sub-mandate:

- Z@?E'Qg’% -0,7% in 2030 28% of EU (inland)
7 Market size - 670 in 2030 - 5% in 2035 transport fuels by 2030,  50% of EU industrial H2
- ]3; in 2035 - 8% in 2040 with sub-quota of 3,5% usage by 2030
ci T for RFNBO
- 75% in 2050 - 28% in 2050

Eligibility Criteria & Project

Detailed discussion in upcoming slides
Impact

Source: Hinicio expertise

kaQC © Hinicio 2022




Orientation for Project developers
H2Global Sustainability and Eligibility Criteria (aligned with RED Il requirements)

Electricity

GHG Balance

Carbon sources*

Water

Site selection

Waste and pollutant management

Labour and social standards

EU Information Data base

ARV Vol U g

Local value creation and participation

H2:Global

The CO2 footprint of the end product must be consistently calculated over the entire
value chain up to the point of landing in Germany (Scope 1, Scope 2, Scope 3)

Avoidance of double-credits: For the carbon used, it must be ensured that avoided
emissions are not credited if the capture of this CO2 has already been credited under
other funding instruments/regulation.

The sourcing of water for the eligible projects must be sustainable so that over the
whole life of the project, it will not contribute to any foreseeable degradation in the
quality or scarcity at the site. In arid regions, the use of fossil water** supplies and
potable water is excluded

Exclusion of land use conflicts; Exclusion of project areas in or directly adjacent to areas
worthy of protection; Avoidance of ecological consequential damage, among others.

At least the United Nations environmental standards must be complied with, especially
ISO 14001.

The local labor standards must at least comply with the relevant ILO-International Labor
Standards (...) including any subcontractors.

The supplier must describe how it will be ensured that the purchasers of the final
products receive all the information and evidence necessary for the registration of the
end products in the European Union database pursuant to Art. 28 of the Renewable
Directive.

The participation of local and civic actors must be guaranteed.

Hinicio Source: Funding Guideline for International Hydrogen Projects, BMWI 2021 **As per definition, “fossil water” is understood as “typically groundwaterin an oqum




Key takeaways

We need to work together

» Carbon pricing on renewable H2 is not enough, we need a wider adoption of carbon prives
combined with policy instruments (mandates, quotas, H2 requirements in public Procurement) can
help increase the demand and derisk the investment and improve economic feasibility.

» Multiply R&D efforts to ensure that all technologies reach comercial scale quickly, including
manufacturing and pilot projects.

» Mobilise investment along the value chain in order to secure technology availability, scale-up and
lower LCOH.

» Alliances all along the value chain and common user infrastructure can help surpass the Pioneer’s
dillema. But we need to share information, learn from other countries and industries, and créate
iInnovative and just business & governance models.

» To have in place appropriate certification schemes can enable a minimum level of interoperability,
mutual recognition and minimise market fragmentation.

@ﬂcio
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