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(Autorité des marchés financiers - AMF), in its capacity as competent authority under EU Regulation 
no. 2017/1129.

The AMF approves this document after verifying that the information it contains is complete, consistent 
and understandable. The registration document bears the following approval number: I.21-023. 

This approval should not be considered as a favourable opinion on the issuer covered by the registration
document. 

The registration document may be used for the purposes of a public offering of financial securities or 
the admission of financial securities to trading on a regulated market if it is supplemented by a securities 
note and, where appropriate, an executive summary and its supplement(s). The overall documentation 
thus formed is approved by the AMF in accordance with EU Regulation no. 2017/1129.

The registration document is valid until 21 May 2022 and, during this period and at the latest at the same
time as the prospectus and under the conditions of Articles 10 and 23 of EU Regulation no. 2017/1129, 
must be completed with supplementary materials in the event of material new facts or material errors or 
inaccuracies.

DISCLAIMER

By accepting this document, you acknowledge, and agree to be bound by, the following statements. This 
document is a translation of Hydrogène De France’s document d’enregistrement dated 21 May 2021, 
publicly available in its original French version, at www.amf-france.org. This translation (the 
“Translation”) is provided for your convenience only and may not be reproduced, redistributed or 
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contain all of the information that an offering document would contain.
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IN THE EVENT OF ANY AMBIGUITY OR CONFLICT BETWEEN THE CORRESPONDING 
STATEMENTS OR OTHER ITEMS CONTAINED HEREIN, THE FRENCH LANGUAGE 
REGISTRATION DOCUMENT SHALL PREVAIL. 

None of Hydrogène De France or any of its officers, directors, employees or affiliates, or any person 
controlling any of them assume any liability which may be based on this Translation or any errors or 
omissions therefrom or misstatements therein, and any such liability is hereby expressly disclaimed. 
This Translation does not constitute or form part of any offer to sell or the solicitation of an offer to 
purchase securities, nor shall it or any part of it form the basis of, or be relied on in connection with, any 
contract or commitment whatsoever. Persons into whose possession this Translation may come are 
required by the Group to inform themselves about and to observe any restrictions as to the distribution 
of this Translation. 

Copies of this registration document are available free of charge from the Company at 20 rue Jean 
Jaurès – 33310 Lormont and in an electronic version on the website of the AMF (www.amf-france.org) 
and on the Company’s website (www.hdf-energy.com/en/). 

http://www.amf-france.org/
http://www.hdf-energy.com/fr/
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GENERAL COMMENTS

Definitions

In this registration document, and unless otherwise indicated:

 the terms “HDF” or “Company” refer to HYDROGENE DE FRANCE, a limited company 
whose registered office is located at 20 rue Jean Jaurès, 33310 Lormont, France, registered with 
the Bordeaux Trade and Companies Register under number 789 595 956;

 the term “Group” refers to the Company and its subsidiaries:

- CESA, a simplified joint-stock company whose registered office is located at 20 rue 
Jean Jaurès, 33310 Lormont, France, registered with the Bordeaux Trade and 
Companies Register under number 844 540 302;

- Centrale Electrique de l’Ouest Guyanais (CEOG), a simplified joint-stock company 
whose registered office is located at Pépinière d’Entreprises Innovantes GDI, Troubiran 
University Campus BP 90235, 97325 Cayenne Cedex, French Guiana, France, 
registered with the Cayenne Trade and Companies Register under number 820 901 130;

- HDF ENERGY AUSTRALIA PTY LTD, a company incorporated under Australian 
law whose registered office is located at 1/575 Darling Street, Rozelle NSW 2039, 
Australia, registered with the Australian Trade Register under number 621 753 928;

- RENEWSTABLE (BARBADOS) INC., a company incorporated under Barbadian law 
whose registered office is located at Suite 206, Warrens Court, St Michael, Barbados, 
registered with the Barbados Companies Register under number 43324;

- ENERGIA LOS CABOS, a company under Mexican law whose registered office is 
located in the Municipality of Los Cabos, Baja California Sur, registered under number 
A202003260814142536;

- HDF-ENERGY CYPRUS LIMITED, a company incorporated under Cypriot law 
whose registered office is located at Ifigenias, 17, Strovolos, 2007, Nicosia, Cyprus, 
registered with the Cypriot Companies Register under number HE 408291;

- CAGOU ENERGIES, a simplified joint-stock company in the process of registration; 

- HDF ENERGY SOUTH AFRICA (PTY), a company incorporated under South African 
law whose registered office is located at 276 Cape Road, Newton Park, Port Elizabeth, 
6045, South Africa, registered under number 2021/441278/07; and

- HDF LATAM, a company incorporated under Mexican law whose registered office is 
located in the Municipality of Los Cabos, Baja California Sur, registered under number 
A202103160729474601.

 The term “Registration Document” refers to this registration document approved by the AMF.

The Registration Document is drawn up in accordance with Appendix I of EU Commission Delegated 
Regulation no. 2019/980 of 14 March 2019 supplementing EU Regulation No. 2017/1129 of the 
European Parliament and of the Council of 14 June 2017.
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Forward-looking information

The Registration Document contains indications on the outlook and development strategy of 
HYDROGENE DE FRANCE. These indications are sometimes identified by the use of the future tense 
or conditional mood, or forward-looking terms such as “consider”, “envisage”, “think”, “aim”, “expect”, 
“imply”, “must”, “strive”, “estimate”, “believe”, “wish”, “can”, or, where appropriate, the negative form 
of these same terms, or any other variant or similar expression. This information is not historical data 
and should not be interpreted as a guarantee that the facts and data stated will occur. This information 
is based on data, assumptions and estimates considered as reasonable by the Company. They are likely 
to change or be modified due to uncertainties related to the technological, economic, financial, 
competitive and regulatory environment. This information is mentioned in various paragraphs of the 
Registration Document and contains data relating to the intentions, estimates and objectives of 
HYDROGENE DE FRANCE concerning, in particular, the markets, products, strategy, commercial 
deployment, growth, results, financial position and cash of the Company. The forward-looking 
information mentioned in the Registration Document is given only on the date of approval of the 
Registration Document. Unless there is an applicable legal or regulatory obligation (in particular EU 
Regulation no. 596/2014 of the European Parliament and of the Council of 16 April 2014 on market 
abuse), the Company does not undertake any obligation to publish updates to the forward-looking 
information contained in the Registration Document to reflect any changes in its objectives or in the 
events, conditions or circumstances on which the forward-looking information contained in the 
Registration Document is based. The Company operates in an environment characterised by strong 
competition and constant changes. It may therefore not be able to anticipate all the risks, uncertainties 
or other factors likely to affect its business, their potential impact on its business or the extent to which 
the materialisation of a risk or a combination of risks may entail results that are significantly different 
from those mentioned in any forward-looking information, it being noted that none of this forward-
looking information is a guarantee of actual results.

Information on the market and trends

The Registration Document contains, in particular in Section 5 “Business overview”, information on the 
activity carried out by HYDROGENE DE FRANCE and its competitive position. Some of the 
information contained in the Registration Document is publicly available information that the Company 
considers reliable but which has not been verified by an independent expert. The Company cannot 
guarantee that a third party using different methods to gather, analyse or calculate data on the business 
segments would obtain the same results. Given a particularly active technological and competitive 
environment, this information may prove to be incorrect or no longer up to date. As a result, 
HYDROGENE DE FRANCE’s business may develop differently from the description made in the 
Registration Document. The Company makes no commitment to publish updates to this information, 
except in the context of any applicable legislative or regulatory obligation, and in particular EU 
Regulation no. 596/2014 of the European Parliament and of the Council of 16 April 2014 on market 
abuse.

Risk factors

Investors are invited to carefully read the risk factors described in Section 3 “Risk factors” of the 
Registration Document before making any investment decision. The occurrence of all or part of these 
risks is likely to have an adverse effect on the Company’s business, results, financial position or 
prospects. In addition, other risks, not yet identified or considered not significant by the Company as of 
the date of the Registration Document, could also have an adverse effect.

Rounding

Certain figures (including data expressed in thousands or millions) and percentages presented in the 
Registration Document have been rounded. Where applicable, the totals presented in the Registration 
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Document may differ slightly from those that would have been obtained by adding the exact values (not 
rounded) of these figures.
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1. PERSONS RESPONSIBLE, INFORMATION FROM THIRD PARTIES, EXPERT 
REPORTS AND APPROVAL OF THE COMPETENT AUTHORITY

1.1 Person responsible for the Registration Document

Mr Damien Havard, Chairman and Chief Executive Officer.

1.2 Statement by the person responsible

I hereby certify that the information contained in this Registration Document is, to the best of my 
knowledge, true to the facts and does not contain any omission likely to alter its scope.

Done in Lormont,
on 21 May 2021 

Mr Damien Havard
Chairman and Chief Executive Officer

1.3 Expert report

Void

1.4 Information from a third party

Void

1.5 Declaration on the Registration Document

The Registration Document has been approved by the French Financial Markets Authority (Autorité des 
marchés financiers - AMF) as the competent authority under EU Regulation no. 2017/1129.

The AMF only approves this Registration Document as complying with the standards in terms of 
completeness, comprehensibility and consistency as imposed by EU Regulation No. 2017/1129.

This approval should not be considered as a favourable opinion on the issuer covered by the Registration 
Document.
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2. STATUTORY AUDITORS

2.1 Statutory Auditors

Primary Statutory Auditors

DELOITTE & ASSOCIES, 
Represented by Mr Mathieu Perromat
6 place de la Pyramide, 92908 Paris La Défense Cedex
Member of the Regional Association of Statutory Auditors of Versailles and Centre.
Appointed by the Ordinary Annual General Meeting of 30 June 2017, for a period of six financial years, 
i.e. until the General Meeting called to approve the financial statements for the financial year ending on 
31 December 2022.

BSF AUDIT
Represented by Mr Daniel Rodrigues
35 rue Jean Descas, 33800 Bordeaux

Member of the Regional Association of Statutory Auditors of Bordeaux.
Appointed by the Ordinary Annual General Meeting of 30 April 2021, for a period of six financial years, 
i.e. until the General Meeting called to approve the financial statements for the financial year ending on 
31 December 2026.

Alternate Statutory Auditors

In accordance with the provisions of Article L.823-1 of the French Commercial Code, the Company has 
not appointed alternate Statutory Auditors for DELOITTE & ASSOCIES and BSF AUDIT.

2.2 Information on the Statutory Auditors who resigned, were dismissed or were not renewed

Void
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3. RISK FACTORS

Investors are invited to take into consideration all the information contained in the Registration 
Document, including the risk factors described in this section, before deciding to acquire shares of 
HYDROGENE DE FRANCE. HYDROGENE DE FRANCE has carried out a review of the risks that 
could have a material adverse effect on HYDROGENE DE FRANCE, its business, its financial position, 
its results, its prospects or its ability to achieve its objectives. At the date of approval of the Registration 
Document, HYDROGENE DE FRANCE was not aware of any significant risks other than those 
presented in this section.

However, the attention of investors is drawn to the fact that the list of risks and uncertainties described 
below is not exhaustive. Other risks or uncertainties that are not known or whose occurrence is not 
considered by HYDROGENE DE FRANCE, at the date of approval of the Registration Document, as 
likely to have a material adverse effect on HYDROGENE DE FRANCE, its business, its financial 
position, results or outlook may exist or could become significant factors liable to have a significant 
adverse effect on HYDROGENE DE FRANCE, its business, financial position, results, development or 
prospects.

In accordance with the provisions of EU Regulation No. 2017/1129 and EU Delegated Regulation No. 
2019/980, this section only presents the risks which are specific to HYDROGENE DE FRANCE, and 
which are important for making an informed investment decision. The main risk factors are grouped 
into four categories below, it being specified that within each of them the risk factors are presented in 
decreasing order of criticality according to HYDROGENE DE FRANCE’s assessment at the date of 
approval of the Registration Document. The occurrence of new events, either internal to HYDROGENE 
DE FRANCE or external, is therefore likely to change this order of importance in the future.

The following presentation of the risk factors includes consideration of the COVID-19 pandemic and its 
impacts.

It is specified that the risks are presented net of the management measures intended to mitigate them. 

Risk name
Probability of 

occurrence
Risk magnitude

Net degree of 
criticality

1 - Risks related to the Group’s business
Risk related to the prospects of the non-
intermittent renewable energy market for 
hydrogen-based electricity production and the 
Group's ability to meet the expectations of this 
market

Medium High High

Risk related to the Group's ability part to cope with 
the expected growth

Medium High High

Risk of dependence of the Group on the technology 
for the manufacture of high-power fuel cells 
covered by the partnership agreement with Ballard

Low High Medium

Risk related to the political and economic 
environment of the territories in which the Group 
operates

Low Medium Medium

Risk related to changes in public policies and 
regulations in favour of low-carbon energy

Medium Medium Medium

Risk related to the lack of hindsight of the Group 
on the operation of its technologies and the 
competitive environment 

Medium Medium Medium

Risk related to the limited number of suppliers of 
the Group’s components

Medium Medium Medium

Risk related to the development of the Group’s 
projects pipeline and future projects and the 
production of fuel cells 

Low Medium Medium
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Risk related to the COVID-19 pandemic Medium Low Medium
2 - Financial risks

Risk related to financing requirements Low Medium Medium
Liquidity risk Low Medium Medium
Foreign exchange risk Medium Low Medium

3 - Risks related to the Group’s organisation
Risk related to the concentration of executive and 
operational powers

Medium Medium Medium

Risk related to the ability to attract and retain key 
people

Low Medium Medium

4 - Regulatory and legal risks
Risk related to the regulatory environment 
applicable to renewable energy production and 
hydrogen storage

Low Medium Medium

Risk related to the maintenance of an authorisation 
for an installation classified for the protection of 
the environment

Low Low Low

3.1 Risks related to the Group’s business

The Group’s activity involves hydrogen-based projects using high-power fuel cells.

3.1.1 Risk related to the prospects of the non-intermittent renewable energy 
production market using hydrogen-based electricity production and any 
ability on the Group’s part to meet the expectations of this market

The market for non-intermittent renewable energy production using hydrogen, in which the Group is 
positioned as a pioneer, is an emerging market. 

Although this new market in which the Group is positioned is considered to be a promising market 
insofar as it encompasses booming sectors (see Section 5.1 of the Registration Document), it is possible 
that, depending on economic circumstances, it may not experience the expected rate of growth both in 
terms of production capacity and of the attractiveness of renewable energies compared to other energy 
sources.

Moreover, given its stage of development and in particular the fact that its projects are not yet 
operational, the Group cannot be certain that it will succeed in capturing the potential offered by the 
market in which it is positioned. In the event that the Group’s technologies do not meet the expected 
success and in the absence of alternative solutions developed by the Group, the deployment of new 
hydrogen-related technologies would require significant investments and time. 

Risk management measures: the Group has developed a system of reporting to monitor its market and 
the potential impacts it may experience. Finally, the Group has managed to diversify its activities 
geographically to mitigate the risks of market fluctuations (see Section 5.2.2 of the Registration 
Document).

Net degree of criticality of risk: High. 

3.1.2 Risk related to the Group's ability to cope with the expected growth

As part of its development strategy presented in Section 5.6 and its significant pipeline of projects 
presented in Section 5.2.2, the Group will have to recruit additional staff and develop its operational 
capacities (see Section 5.6.1), which could significantly mobilise its internal resources. To this end, the 
Group must: 

- train, manage, motivate and retain a growing number of employees; 
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- anticipate the expenses related to this growth as well as the associated financing needs, including 
those induced by the expected evolution of the economic model; 

- anticipate the demand for its products and the revenues they are likely to generate; 
- increase the capacity of its operational, financial and management IT systems. 

Given its level of maturity, the Group may encounter difficulties in the integration of these new profiles 
as it may not be able to mobilise the internal resources (human resources) required for this integration 
while ensuring quality development and monitoring of its projects. In order to accelerate its growth and 
penetrate certain geographical markets, the Group may have to make selective acquisitions of 
technologies, new or complementary products, companies or business. The implementation of this 
strategy would depend, in part, on the Group’s ability to identify attractive targets, to complete these 
acquisitions on satisfactory terms and to successfully integrate them into its operations or technologies.

In such cases, as the Group has not carried out any external growth operations to date and has developed 
its technology without making any acquisitions, the Group cannot guarantee that it will be able to 
successfully integrate the technologies it has acquired, or be able to obtain financing on favourable terms 
for these acquisitions.

Risk management measures: To deal with these risks, the Group tries to anticipate its needs. It can 
quickly mobilise partners specialised in recruitment and analyse as for now the impacts of a move of its 
headquarters, an expansion of its premises or the opening of subsidiaries, if necessary.

Net degree of criticality of risk: High.

3.1.3 Risk of dependence of the Company on the technology for the manufacture of 
high-power fuel cells covered by the partnership agreement with Ballard

As part of its partnership with BALLARD POWER SYSTEMS INC. (“Ballard”) (see Section 20 of the 
Registration Document), the Company benefits from a right to use Ballard’s technology for the 
manufacture of fuel cells for the storage of renewable electricity as well as support for the sale and 
maintenance of the manufactured fuel cells. In this context, the Company benefits from worldwide 
exclusivity over the rights to use the Ballard technology for the manufacture of stationary high-power 
fuel cells in excess of 1 MW, the term of which is scheduled for December 2026, unless extended. 

In the event of early termination of the agreement with Ballard, the Group would no longer be able to 
use Ballard’s technology and would be forced to enter into discussions with other fuel cell stack 
suppliers to set up a new partnership, which would cause delay in the development of the Group’s 
business, in particular its Power-to-Power and Hydrogen-to-Power projects, for which it was planned to 
use the fuel cells resulting from the partnership with Ballard.

In addition, at the end of the exclusivity period and in the absence of an extension of said period, even 
if the Group were to retain the right to use the Ballard technology, it is possible that it would also be 
used by a competitor. 

Insofar as this activity is intended to represent half of the Group’s revenue, the termination of this 
partnership, or the use of the rights subject to the agreement by a competitor, could have an impact on 
the Group’s business and results. 

Risk management measures: Before signing the partnership agreement with Ballard, HYDROGENE 
DE FRANCE conducted a four-year selection process, ending with the selection of Ballard, during 
which HDF carried out discussions with several potential fuel cell stack suppliers who expressed interest 
in the partnership project. As a result, the Group may be in a position to call on one of these suppliers 
in the event that the agreement with Ballard is terminated. 

Net degree of criticality of risk: Medium. 



14

3.1.4 Risk related to the political and economic environment of the territories in 
which the Group operates

Historically, the Group has generated its revenue in France but will generate a significant portion of its 
revenue abroad in the coming years. Indeed, all of its projects as part of its Renewstable and Hypower 
activities presented in Section 5.2.2 are developed and implemented in various countries around the 
world (Mexico, South Africa, Australia, Barbados, Cyprus, Indonesia) and various French territories 
(French Guiana, New Caledonia).

In addition to the risks of changes in public policies and regulations in favour of hydrogen (see Section 
3.1.4 below), political or economic disruptions in the countries and territories in which the Group will 
make a significant portion of its revenue could affect negatively its business, profitability and 
development prospects to a greater or lesser extent. Also, in periods of severe economic slowdown or 
in crisis situations in certain countries and territories, the Group’s revenue growth may be affected.

Risk management measures: Prior to the implementation of its projects in the various regions 
concerned, the Group carries out a strict assessment of country risk in order to decide whether to develop 
its activities there. In addition, the Group strives to diversify its activities geographically in order to 
mitigate the impact that the occurrence of the aforementioned risks may have on its business, 
profitability and development prospects.

Net degree of criticality of risk: Medium.

3.1.5 Risk related to changes in public policies and regulations in favour of low-
carbon energy

The Group’s activities are currently favoured by public policies to support low-carbon energy (see 
Section 5.1.2.4). As such, at the European level, the Horizon 2050 Project provides for an investment 
ranging from €180 to €470 billion until 2050 and in France, as part of the recovery plan and the national 
strategy for decarbonised hydrogen, an investment of €7 billion is planned until 2030, including €2 
billion between 2021 and 2022. These public policies could be modified or even reversed, due to the 
decision of a government to favour traditional energy sources or due to budgetary constraints resulting 
in a reduction in the public funds available for the implementation of such support policies promoting 
the use of hydrogen. 

In addition, although their development prospects over the next few years are generally considered to 
be significant, estimates regarding the level that renewable energy markets could reach vary significantly 
and the speed of their development remains uncertain in view of possible policy changes in this area. 

Thus, the growth of these markets may not reach the levels envisaged, which could adversely affect the 
future profitability of the related investments. These changes are likely to generate uncertainty for the 
Group, its customers and partners, as regards the development of its projects. 

The occurrence of any of these factors could lead to a decrease or a slowdown in the demand for 
renewable energy sources and/or the Group’s activities.

Risk management measures: The Company, notably through its role as regional delegate of the France 
Hydrogen Association and its membership in the European Hydrogen Association, actively participates 
in the development of public policies in favour of hydrogen. In addition, for each project, the Group 
works with local politicians in all the countries in which it operates to promote its projects and ensure 
their consistency with the energy transition strategies of the target countries. Lastly, as with market risks, 
the Company has been able to develop its activities in numerous geographical areas, enabling it to 
mitigate the risks generated by the adoption of an unfavourable public policy in a given country. 
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Net degree of criticality of risk: Medium.

3.1.6 Risk related to the Group's lack of hindsight on its technologies operation and 
to competitive environment

The Group’s offering requires the use of multiple technologies that are constantly evolving (lithium 
batteries, electrolysers, PEM technology for fuel cells). To this day and given the fact that the Group's 
project CEOG is a world premiere (see section 5.2.2 of the Registration Document), the Groupe has yet 
to integrate these various technologies within its projects and therefore has no feedback regarding the 
operation of its infrastructures and fuel cells. The Group could encounter difficulties in integrating new 
technologies into its projects and its offer could lose its appeal and become technologically outdated or 
even obsolete. More generally, a competitor could develop projects similar to those of the Group in 
certain areas in which the Group operates, incorporating new technologies that are more efficient and 
more profitable than those developed by the Group. 

Due to its position as a pioneer, the Group believes that it enjoys a strong competitive position in the 
sectors in which it operates (see Section 5.4 of the Registration Document). It is nevertheless exposed 
to competition from certain competitors, already present or willing to set up in these markets, some of 
whom may have more commercial, financial, technical or human resources than those of the Group. The 
pressure that this competition is likely to exert on prices could force the Group to limit its prices and 
reduce its margins, thus jeopardising its ability to generate the expected profitability within the expected 
time frame. 

Risk management measures: In an attempt to reduce its exposure to the risks of technological 
disruption, the Group endeavours to (i) constantly monitor technological developments and (ii) support 
its solutions by integrating new technologies. In addition, the Group has a geographical presence in 
various countries, which enables it to mitigate the risk of being overtaken by a competitor offering 
another technology. The Group also attempts to assess the performance and quality-price ratio of its 
products compared to those of its competitors in order to always have an offer at the cutting edge of 
technological innovations. Lastly, as part of its HyPower activities, when deploying its offer the Group 
can benefit from the hydrogen infrastructures set up by other players, which is not the case for 
competitors using technologies not involving hydrogen. 

Net degree of criticality of risk: Medium. 

3.1.7 Risk related to the limited number of suppliers of the Group’s components

As part of its activities, the Group sources components and raw materials, in particular solar panels, 
electrolysers and fuel cells. A shortage of these elements could delay the construction of the operational
units to be set up by the Group as part of its activities.

The Group’s products make use of certain very specific components or materials, for which there are 
only a very limited number of suppliers worldwide, in particular its stack supplier, which themselves 
use very advanced manufacturing processes and specific tooling.

The Group may therefore be exposed to process disruptions, production chain disruptions, export bans 
by these suppliers, refusal of supplies from certain suppliers or having to obtain supplies at prices above 
the market in an oligopolistic context. As a result of a supplier’s failure to deliver materials or 
components on time and meeting the Group’s quality, quantity or cost requirements, the Group may be 
forced to replace one of its strategic manufacturers. In such a situation, it would have a limited number 
of alternatives. In addition, the rapid replacement of one source of components with another may 
nevertheless require adjustments to project implementation and cause disruptions that may lead to delays 
in the construction of the Group’s operational units.
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Risk management measures: The Group closely monitors changes in the price of its components and 
raw materials. With regard to its fuel cell manufacturing activity, the partnership with Ballard, which 
provides for a regulation of the price of components and raw materials, allows the Company to be 
protected against this price risk. The Group also ensures that it selects local suppliers (see Section 5.3.3). 
In order to prevent the risk of dependence on a supplier, the Group selects and monitors its suppliers 
according to their level of quality and reliability, and implements, as far as possible, a policy of dual 
sourcing to be able to substitute one supplier for another in the event of difficulties.

Net degree of criticality of risk: Medium. 

3.1.8 Risk related to the development of the Group’s projects pipeline and future 
projets and the production of fuel cells

The Group’s pipeline currently comprises 11 projects that are in the first phase of development (out of 
four phases of development) and for which several stages remain to be completed over the coming years 
before the production units are actually built and become operational (for more details, please see 
Section 5.2.2 of this Registration Document). Some of these projects may not come to a successful 
conclusion. The Group’s projects as part of its Renewstable and Hypower activities require authorisation 
from the local authorities in the jurisdiction concerned. Without the agreement of these local authorities, 
the development of the Group’s business could be affected (see Section 9 of this Registration 
Document). In addition, like all renewable projects that are deployed over large areas, the Group’s 
projects could regularly face some local opposition which could, in exceptional cases, delay the
establishment of its operational units. 

Moreover, the inability of the Group to meet customers’ requirements in terms of product quality and 
level of maintenance service once its units are operational could give rise to claims against it, to an 
alteration of the trademark and, more generally, could adversely affect its reputation. It could also divert 
its resources from other allocations to the extent that it would incur additional compliance or 
compensation expenses, which would be detrimental to its commercial and marketing efforts and could 
potentially affect its marketing and sales efforts, thus deteriorate its competitive position.

In addition, the Group has been selected by Bordeaux Metropole to set up on Ford's former site in 
Blanquefort a factory destined to produce its fuel cells. The opening of the factory is scheduled for 2023. 
Nevertheless, a delay in the building of this factory cannot be excluded, which could have consequences 
and cause a delay in the production of the Group's fuel cells. 

Lastly, in the coming years, the Group could be exposed to a risk of its liability being called into question 
when marketing its fuel cells, in particular as a producer with regard to its liability for defective products. 

The Group could be held liable, as a manufacturer, for damage caused by a defect in one of the products 
that it has put into circulation. A product is considered defective when it does not offer the safety that 
one might legitimately expect. The Group could be required to pay compensation for damage resulting 
from injury to a person or property. 

However, the Group could not be held liable if it were to demonstrate that the state of scientific and 
technical knowledge, at the time the product was put into circulation, could not make it possible to detect 
the existence of the defect or that the defect of the product was due to the product’s compliance with 
mandatory legal or regulatory rules.

Risk management measures: Concerning the development of its projects, social impact studies are 
systematically carried out by the Group prior to the launch of a project, in particular studies with local 
populations to assess their level of acceptance and determine any compensatory measures to be taken 
during the implementation of these projects. With regard to quality risk, the Company has signed a 
partnership agreement with Ballard (see Section 20 of the Registration Document), which has 
recognized expertise in the sector and has already commissioned several generations of products. In 
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addition, the Group has experienced teams that regularly carry out inspections as part of the product 
design, manufacturing and delivery process, and it implements a quality process covering inputs, 
assemblies and production line outputs. The Group’s after-sales service may also propose several 
solutions to customers depending on the problem encountered and may decide on compensation. The 
expenses incurred by the after-sales service will be recognized under current operating expenses.

Net degree of criticality of risk: Medium. 

3.1.9 Risk related to the COVID-19 pandemic

The context marked by the COVID-19 pandemic, the recommendations of the World Health 
Organization and the government measures introduced in countries around the world to limit the spread 
of the virus have had an impact on the economy in general and on the Group’s activities in particular.

The health crisis has had the impact of delaying the progress of development projects, in particular the 
projects under way, especially the CEOG Project, the file for which the French Energy Regulatory 
Commission (Commission de régulation de l’énergie - CRE) was unable to process throughout the year 
2020, which resulted in a delay in the implementation of the project. (see Sections 5.2.2 and 18.1.1.2 
paragraph 3.3 of the Registration Document). 

In addition, the travel restrictions, which made it difficult to prospect and develop business in many 
countries, impacted the Group’s activities during this period insofar as it was unable to identify new 
geographical areas to develop its network, as such prospecting requires a physical presence. This has 
resulted in delaying the development of a project in one or more new geographical areas (for example, 
in New Caledonia).

Risk management measures: The Group carefully studies and monitors each of the measures put in 
place by the public authorities and institutions in all countries in which it operates. In order to ensure 
the continuity of its activities while ensuring the safety of its employees during the restrictive measures 
adopted by the government, the Group has implemented the various regulatory and financial measures 
made available to adapt to the reduction of activity, namely the implementation of teleworking for its 
teams, all of which were able to work from their homes using IT tools provided by the Group. Lastly, 
the generalised use of videoconferencing, largely initiated by the health situation and the restrictions 
linked to the COVID-19 pandemic, has enabled the Group to continue to develop its activities remotely 
in most of the countries where it intends to implement projects.

With regard to the financial measures taken to deal with the impact of the health crisis on its activities, 
the Company took out a State-guaranteed loan in the amount of €600,000 in order to anticipate any cash 
flow requirements before closing the CEOG Project. (see Section 18.1.1.2, 1 b) of the Registration 
Document).

Net degree of criticality of risk: Medium. 

3.2 Financial risks

3.2.1 Risk related to financing requirements 

Until now, the Group’s annual cash requirements have been met using tools such as bank loans, capital 
increases, current account contributions and subsidies. 

In the future, the Group will continue to have significant financing needs for the development of its 
projects. The Group could be unable to finance its own growth, which would lead it to seek sources of 
financing through the use of bank financing enabling a leverage effect, via the use of subsidies, via the 
issuance of financial instruments classified as financial liabilities or via the issue of new shares. The 
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Group’s ability to raise additional funds will depend on financial, economic and economic conditions, 
as well as other factors, over which it has no control or limited control. 

In addition, the Group cannot guarantee that additional funds will be made available to it when needed 
and, if necessary, that said funds will be available on acceptable terms. 

If the necessary funds are not available, the Group may have to limit or postpone the deployment of its 
production capacities, depriving it of access to new markets, or curtail the development of new projects.

In addition, to the extent that the Company raises capital through the issue of new shares or other 
financial instruments that may eventually give access to the Company’s share capital, the shareholders’ 
interests could be diulted.

Risk management measures: The Group has not implemented any specific management measures for 
this risk.

Net degree of criticality of risk: Medium. 

3.2.2 Liquidity risk

Since its creation, the Group has financed its growth by reinforcing its equity through successive capital 
increases, by contributions to the current account, by obtaining subsidies and by the use of bank debt.

As of 31 December 2020, the Group’s cash and cash equivalents net of bank overdrafts amounted to 
€25,000, its current financial assets amounted to €487,200 and its current financial liabilities to €71,200 
(of which €70,300 related to leases). The Company’s credit agreements do not contain any default 
clauses (“covenants”). 

In addition, on 12 March 2021, the Company issued a convertible bond with a nominal amount of 
€2,700,000.

On the date of approval of this Registration Document, the Group has conducted a review of its liquidity 
risk and believes that it is not exposed to such a risk in the short term. The Group has the cash available 
to meet its needs over the next 12 months.

Net degree of criticality of risk: Medium. 

3.2.3 Foreign exchange risk 

In the 2020 financial year, approximately 8.8% of the Group’s expenses were invoiced in foreign 
currencies (mainly in US dollars). In terms of investments, the licence agreement with Ballard is 
invoiced in US dollars generating a foreign exchange risk on fixed asset invoices. The corresponding 
debt amounted to €500,000 in the financial statements as of 31 December 2020.

In addition, the Group may receive a significant portion of its revenues in foreign currencies over the 
coming financial years (mainly US dollars).

The Group is therefore exposed to a foreign exchange risk related to changes in the euro exchange rate 
with the various currencies concerned, which could have an adverse impact on the Group’s financial 
position and results. 

Risk management measures: Until now, the Group has never implemented any hedging tools for this 
risk. In the future, the matter of hedging the gross margin and the possibility of increased residual 
exposure to exchange rate risk will be considered. 
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Net degree of criticality of risk: Medium. 

3.3 Risks related to the Group’s organisation

3.3.1 Risk related to the concentration of executive and operational powers

Mr Damien Havard, the Company’s Chairman and Chief Executive Officer, holds, directly and 
indirectly, 78.4% of the share capital and voting rights of the Company on the date of approval of this 
Registration Document. Following the proposed initial public offering (IPO) of the Company’s shares, 
he will retain a significant portion of the share capital and voting rights, which may result in a
concentration, even limited, in the control of the Company. This situation could entail a lack of checks 
and balances in operational decisions.

Risk management measures: In order to ensure that the control of the Company is not exercised in an 
abusive manner, an Independent Director was appointed by the General Meeting of 30 April 2021 and
Mr Jean-Noël Mareschal de Charentenay was appointed as Deputy Chief Executive Officer by the 
members of the Board of Directors. In addition, with a view to the listing of its shares on the regulated 
market of Euronext Paris, the Company has undertaken an overall review of its corporate governance 
practices. The Company has chosen to adhere to the Middlenext Corporate Governance Code as 
published in September 2016 as a reference code to which it intends to refer once its shares are listed on 
the Euronext Paris regulated market, this code being available on the Middlenext website 
(www.middlenext.com). The Company already complies with some of the recommendations of the 
Middlenext Code (see Section 14.4 of this Registration Document).

Net degree of criticality of risk: Medium.

3.3.2 Risk related to the ability to attract and retain key people

The Group’s success is largely based on the quality of its management team, which has extensive 
experience. It also relies on a team of motivated, qualified and trained employees, particularly in the 
areas of marketing, production process management, financial management and human resources. 

The future success of the Group relies on the involvement of this team and on the Company’s ability to 
retain it, but also on the Group’s ability to recruit, integrate and retain future qualified employees to 
support the anticipated development of its activities.

However, the Group is in competition with other players (competing companies, public bodies, research 
organisations, academic institutions, etc.) to recruit and retain qualified personnel. Insofar as this 
competition is intense in the energy market, and considering its size and experience, the Group may not 
be able to attract or retain key personnel on terms that are economically acceptable.

Risk management measures: The Group implements a series of measures aimed at attracting and 
retaining its employees, in particular through various salary benefits and similar measures. In this 
respect, the Company has issued and allocated BSPCEs to certain members of its key management (see 
Section 15.3). In addition, in order to reduce the risk of departure of key personnel, the Combined 
General Meeting of 30 April 2021 authorised the allocation of free shares to employees or corporate 
officers. The Company intends to use this delegation after the IPO to grant free shares to its employees.
The Group also regularly reports on the progress of its projects and its position as a pioneer in the field 
of hydrogen electricity, in order to extend its reputation and attract new talent. 

Net degree of criticality of risk: Medium.

https://www.middlenext.com/
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3.4 Regulatory and legal risks

3.4.1 Risk related to the regulatory environment applicable the production of 
renewable energies and the storage of hydrogen

The regulations applicable to hydrogen facilities have been drawn up for hydrogen as a hazardous 
industrial substance produced, used or stored in large quantities at dedicated sites. Indeed, the objective 
of these European and French regulations is to control these facilities and control the risk of major 
accidents. This mainly concerns EU Directive no. 2012/18/EU of 4 July 2012, known as the Seveso 3 
Directive, which applies to all hazardous industrial facilities. 

The existing regulations are therefore rich and fragmented and partially new depending on the activity 
carried out (production, transmission or storage of hydrogen) and the type of application (stationary, 
mobile and portable). In addition, there is a divergence of regulations between all the jurisdictions where 
the Group develops its projects. It must therefore endeavour to identify the applicable rules and how to 
comply with them in each country where it wishes to operate. It is therefore the Group’s responsibility 
to identify the European and national regulations applicable to each of its activities and to comply with 
their requirements. The Group could be adversely affected if a regulation is not identified or is 
misinterpreted. 

Risk management measures: The Group constantly monitors the compliance with applicable laws and 
regulations and the identification of any new applicable regulations. As such, it uses the services of 
specialised legal advisors in all the countries where it operates. In addition, the Group applies the 
principles of the World Bank’s Equator Principles (see Section 9 of this Registration Document) and 
thus develops its activities in the various countries where it is established, in accordance with rigorous 
standards adapted to its activities, which may in certain cases enable it to anticipate a possible tightening 
of the rules applicable in certain jurisdictions. 

Net degree of criticality of risk: Medium. 

3.4.2 Risk related to the maintenance of an authorisation for an installation 
classified for the protection of the environment

Current regulations in France and Europe require an authorisation for an installation classified for the 
protection of the environment (Autorisation au titre d’une installation classée pour la protection de 
l’environnement - ICPE) for any hydrogen production system. This authorisation is binding and 
requires compliance with the conditions prescribed by prefectural order by the establishment hosting 
the manufacturing station. It should be noted that while this standard applies only in Europe, the 
regulations are generally similar in all other countries where the Group operates.

As part of the CEOG Project, an ICPE authorisation by prefectural order was obtained by CEOG. 
Consequently, the latter is subject to strict requirements concerning the operation of the ICPE, the 
integration of the ICPE into the landscape, the prevention of atmospheric pollution, the protection of 
water resources and aquatic environments, waste, prevention of noise pollution and vibrations, 
prevention of technological risks, monitoring of emissions and their effects. 

When the Group decides to permanently shut down the ICPE, obligations relating to the security of the 
site will also be imposed on it and the site must be placed in a condition such that it cannot adversely 
affect the neighbourhood, public health, safety and sanitation, agriculture, protection of nature, the 
environment and landscapes. 

In the event of non-compliance with the obligations resulting from the maintenance of an ICPE 
authorisation, the liability of the Company or a Group company, where applicable, could be incurred 
and penalties could be payable by the Company or by the Group company concerned. 
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Compliance with the applicable requirements and, more generally, the Group’s responsibilities require 
the Group to incur regular operating expenses. 

The development of the Group’s activity could require an increase in the authorisation thresholds for 
the quantities produced, stored or used. Similarly, any transfer to another ICPE site would require a new 
authorisation request.

Risk management measures: The Group ensures, where applicable through the Group companies 
concerned, that it takes all necessary steps and complies with all applicable rules for the maintenance of 
such an authorisation in order to prevent any decision to withdraw the authorisation. As such, it uses the 
services of specialised legal advisors in all jurisdictions requiring these authorisations for the 
development of a given project.

Net degree of criticality of risk: Low. 
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4. INFORMATION ABOUT THE ISSUER

4.1 Company name and commercial name

The Company’s name is “HYDROGENE DE FRANCE”.
The Company’s trade name is “HYDROGENE DE FRANCE”.
The Company’s acronym is “HDF”.

4.2 Company registration location and number and Legal Entity Identifier (LEI)

The Company is registered in the Bordeaux Trade and Companies Register under number 789 595 956.

The Company’s Legal Entity Identifier (LEI) is 969500DB5T4TMZBSHF29. 

4.3 Date of incorporation and duration

The Company was incorporated on 28 November 2012 for a period of 99 years from its registration in 
the Trade and Companies Register, i.e. until 28 November 2111, unless extended or dissolved early.

4.4 Registered office of the Company, legal form, legislation governing its activities

The Company was incorporated as a simplified joint-stock company. It was transformed into a public 
limited company with a Board of Directors by decision of the General Meeting on 30 April 2021.

The Company, governed by French law, is mainly subject, for its operation, to Articles L.225-1 et seq.
of the French Commercial Code.

The Company’s registered office is located at 20 rue Jean Jaurès - 33310 Lormont.

The Company’s contact details are as follows:
Telephone: +33 (0)5 56 77 11 11
Email: contact@hdf-energy.com
Website: www.hdf-energy.com/en/

It is specified that the information appearing on the Company’s website is not part of the Registration 
Document, unless this information is incorporated by reference in the Prospectus.

mailto:contact@hdf-energy.com
https://www.hdf-energy.com/fr/
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5. OVERVIEW OF ACTIVITIES

Created in 2012 and located in Bordeaux, HYDROGENE DE FRANCE is a pioneer in the development 
of infrastructures allowing the production of continuous or on-demand electricity from hydrogen 
produced from renewable energies (wind or solar). For this, the Company relies on high-power Proton 
Exchange Membrane (PEM) fuel cells. It was initially a design office called Immosun Solutions 
specialised in solar energy. It then turned to projects incorporating hydrogen technology and developed 
two types of projects with its partners: 

- RenewstableⓇ: Power-to-Power integrated multi-megawatt power plants producing 
stable electricity for more than 20 years from an intermittent renewable source using 
on-site green hydrogen as a storage solution; and

- HyPowerⓇ: Hydrogen-to-Power multi-megawatt power plants producing continuous 
electricity on demand for more than 10 years from green hydrogen coming from 
hydrogen transmission networks.

HYDROGENE DE FRANCE acts as a developer of electricity production projects: it designs, conducts 
the necessary studies, coordinates with the stakeholders and organises and secures the financing of the 
project through a special purpose vehicle (SPV). 

For its electricity generation projects, HYDROGENE DE FRANCE has integrated the key know-how 
of the fuel cell that can meet the needs of a network operator. Thus, the Company will commission, in 
France (Blanquefort, Bordeaux metropolitan area), a mass production plant for high-capacity fuel cells 
(greater than 1 MW), representing an investment of €20 million and expected to be operational in 2023. 
Through this activity, HYDROGENE DE FRANCE will also address the maritime and data centre 
markets.

Several elements allow HYDROGENE DE FRANCE to justify its positioning as a pioneer in the 
development of infrastructures allowing the production of continuous or on-demand electricity from 
hydrogen and renewable energy sources:

- The Group is the first in the world to be able to develop high-capacity power plants 
producing electricity from green or decarbonised hydrogen using high-power fuel cell 
technology;

- The Group is currently developing the CEOG Project (currently at the end of Phase 3 
development - see Section 5.2.2), the world’s largest renewable energy storage project 
using hydrogen to produce stable and competitive renewable electricity, supported by 
leading financial investors including Meridiam and SARA – to the best of the Group’s 
knowledge, there is no project of this size developed anywhere in the world;

- The Group has developed a pipeline of Power-to-Power projects totalling €1.3 billion 
in investments (to be financed through the creation of SPVs mainly through debt and 
equity, with minority contributions from the Company), which is the cumulative 
amount of CAPEX to be committed to the 11 projects in the several geographical areas 
involved. All 11 projects in the pipeline are in Phase 1 development (see Section 5.2.2). 
It is specified that these projects comprise three development phases and a construction 
phase over an overall period of 3 to 5 years. At the end of the construction phase, an 
operating phase of between 20 and 25 years begins.

HYDROGENE DE FRANCE is thus positioning itself as a powerful accelerator of the energy transition 
by supplying non-intermittent renewable electricity from hydrogen, perfectly suited to electricity grids 
and demand, which can reach up to 100% of the energy mix.
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5.1 Main markets

The Group is at the heart of two major themes. The first theme is the ramp-up of renewable electricity 
production, particularly wind and solar power. The second theme is decarbonised hydrogen, in particular 
as a solution to support the deployment of renewable energies (management of the intermittency specific 
to renewable energies). The futures of hydrogen and renewable energies are closely linked.

5.1.1 Electricity production from renewable sources

The renewable energy market is benefiting from a triple dynamic, driven by growing energy needs, the 
need to preserve the environment and the desire to create jobs in order to support the economy. 
Renewable energies also respond to geostrategic challenges and the ambition of many countries to 
ensure their energy independence, particularly in a context of the gradual exhaustion of fossil resources.

5.1.1.1 Evolution of the energy mix towards more renewable energy

The energy sector is gradually transforming with the increasing adoption of renewable energies. 
According to International Renewable Energy Agency (IRENA), the share of renewable energy in global 
electricity production is expected to increase from 26% in 2018 to 38% in 2030 and then to 55% in 
2050.1 In Europe, the momentum is expected to be even greater with 44% in 2030 and 58% in 2050.2

It should be noted that these figures include both wind power and photovoltaic power, but also hydraulic 
power (dams), which is a renewable but non-intermittent energy source. The increase will be mainly 
due to the growth of intermittent renewable energy (wind and photovoltaic), hydropower having a much 
more modest growth due to geographical constraints.

Change in the share (%) of renewable energy in electricity production, in Europe and worldwide

Source: IRENA “Global renewables outlook 2020”.

According to IRENA, the installed capacity of photovoltaic panels in the world is expected to increase 
from 582 GW in 2019 to 2,037 GW in 2030 and then to 4,474 GW in 20503, i.e. an average annual 
growth of 6.8% over the period from 2019 to 2050.

                                                     
1 IRENA “Global renewables outlook 2020”, page 25
2 IRENA “Global renewables outlook 2020”, page 240
3 IRENA “Global renewables outlook 2020”, page 27
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Wind power is also expected to experience strong growth in its installed capacity, from 624 GW in 2019 
to 1,455 GW in 2030 and then to 2,434 GW in 20504, i.e. an average annual growth of 4.5% from 2019 
to 2050.

Evolution of the installed solar and wind capacity worldwide 

Source: IRENA “Global renewables outlook 2020”.

It should be noted that the installed photovoltaic capacity is greater than that of wind power, but this 
does not imply a proportional contribution to electricity production. Indeed, electricity production 
depends on the installed capacity but also on the load factor/utilisation rate of each technology. The load 
factor of a production unit is the ratio between the energy it produces over a given period and the energy 
it would have produced during that period if it had constantly operated at nominal power.

The load factor varies significantly from one technology to another; nuclear power can reach a rate of 
more than 80% while photovoltaic can reach around 20%, depending on the geographical area and its 
level of sunshine. Thus, even with an installed capacity almost twice as large in 2050, solar power is 
expected to make a slightly lower contribution to electricity production than wind power. Wind power 
offsets its lower installed power with a higher load factor (~40% for wind vs ~20% for solar).

Average load factor by technology (2019)

Sources: IRENA, World Nuclear Association.

                                                     
4 IRENA “Global renewables outlook 2020”, page 27
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The change in the energy mix towards more renewable energy is also reflected in the deployment of 
new production capacities. In 2019, renewable energies accounted for 72% of capacity additions, 
significantly surpassing fossil fuels.5

In 2020, the growing contribution of renewable energy to the electricity mix was reinforced by the 
impact of the economic and health crisis (COVID-19). In fact, according to the so-called “merit order” 
logic, the decline in electricity demand has accelerated the exit from conventional production sources: 
coal, gas and nuclear.

As a result, the production of coal-fired plants decreased by 5% in 20206, its largest decline ever. This 
decrease is in addition to the decline of 3% in 20197 and brought production back to its levels of 2012. 
It should be noted that the impact was particularly marked in Europe and the United States with a 
decrease of around 20%.8 Gas-fired power plants were less impacted but their production decreased by 
2% in 2020.9 Nuclear power also decreased, by 4%, penalised by plant closures in France, Sweden, 
Germany and the United States, at the end of 2019 and beginning of 2020.10

Change in global electricity production by fuel in 2020

Source: IEA.

5.1.1.2 An increasingly electrified energy mix 

The changes in the energy mix are often discussed in terms of the increase in the weight of renewable 
energy in electricity production. A second element to consider is the electrification of final energy 
consumption.

The increasing electrification of end-use applications leads to an increase in demand for electricity, 
which will have to be addressed by renewable sources. In the transport sector, the number of electric 
vehicles (battery or hydrogen) is expected to increase from 8 million in 2019 to 1,100 million in 2050.11

Another example is that heat pumps offer two to four times greater efficiency than conventional gas 
heating systems. The number of pumps installed is expected to increase tenfold by 2050. As a result, the 
share of electricity in final energy consumption is expected to rise from 20% in 2017 to 24% in 2030 
and to 30% in 2050.12

                                                     
5 IRENA “Renewable capacity statistics”, page 4
6 IEA “Electricity market report December 2020”, page 5
7 IEA “Electricity market report December 2020”, page 24
8 IEA “Electricity market report December 2020”, page 24
9 IEA “Electricity market report December 2020”, page 24
10 IEA “Electricity market report December 2020”, page 24
11 IRENA “Global renewables outlook 2020”, page 25
12 IRENA “Global renewables outlook 2020”, page 25

Nuclear Coal Gas Renewable
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Change in the share of electricity in final energy consumption

Yellow: scenario based on current government plans (Planned Energy Scenario - PES)

Blue: scenario based on the measures needed to achieve the objective of limiting global warming to 1.5°C 
(Transforming Energy Scenario - TES)

Source: IRENA “Global renewables outlook 2020”.

5.1.1.3 Renewable energies are increasingly competitive

The rise of renewable energy is explained not only by the political will to develop low-carbon energies 
but also and above all by the continued decline in costs, which strengthens their competitiveness. In 
2019, more than half of new renewable energy production facilities were more competitive than the 
cheapest fossil fuel source. Renewable energies are now the most competitive energy source in many 
regions.

Over the last decade, renewable energies have benefited from several cost reduction levers: i) improved 
technologies, ii) economies of scale with increasingly large projects, iii) ramp-up of the supply chain 
and suppliers, and iv) the learning curve for project developers.

This increased competitiveness of renewable energies can be observed via the Levelized Cost of 
Electricity (LCOE). The LCOE or “discounted energy cost” is the sum of the discounted energy 
production costs divided by the amount of energy produced, which is also discounted. The LCOE is a 
measure of the full cost of energy production for a given system. It takes into account all costs relating 
to an installation, and this for its entire lifetime.

According to IRENA, between 2010 and 2019, the photovoltaic LCOE decreased by 82%. Over the 
same period, the LCOE of concentrated solar decreased by 47%, that of onshore wind by 39% and that 
of offshore wind by 29%. The latest calls for tenders have already shown significant reductions for 2020 
and 2021. Thus, the cost of solar energy is expected to decrease by a further 43% between 2019 and 
2021. Onshore wind LCOE is expected to decline by almost 20% over the same period.13

Change in the LCOE of the various renewable energy production technologies (global average)

Source: IRENA.

This reduction in production costs is expected to continue in the coming years. IRENA estimates that 
for the G20 countries, between 2018 and 2030, the LCOE of solar power will fall by 58%, concentrated 
                                                     
13 https://www.irena.org/Statistics/View-Data-by-Topic/Costs/Global-LCOE-and-Auction-values
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solar by 35%, onshore wind by 25% and offshore wind by 55%. As a result, solar and onshore wind are 
both expected to drop below the $50 per MWh mark by 2030 vs $378 per MWh in 2010 for solar and 
$86 per MWh for onshore wind.

Depending on each technology, the main factors allowing this reduction in costs will be as follows:

- Concentrated solar energy: switching to molten salt as a heat transfer fluid. This will 
improve the energy efficiency of the system but also reduce storage costs.

- “Classic” solar: the predominance of advanced cellular architectures such as Passivated 
Emitter and Rear Contact (PERC) technology / high-efficiency monocrystalline 
modules. The optimisation of the wafer manufacturing process will also be a major 
contributor to the reduction of costs.

- Onshore wind: the use of larger blades and more powerful turbines. To a lesser extent, 
the use of real-time data and predictive maintenance will also reduce costs.

- Offshore wind: as for onshore wind, the use of larger blades and more powerful turbines 
will be important levers. The development and construction of projects will also become 
more competitive.

Solar and wind: reduction in production costs expected by 2030 (LCOE, average G20 countries)

Source: IRENA.

Alongside the decline in LCOE, it is interesting to note the reduction in installation costs. By limiting 
the initial investment effort, this reduction facilitates investment in renewable energies, which makes it 
possible to maintain a virtuous cycle of lower production costs.

Solar is the technology that has seen the most significant reduction; -79% between 2010 and 2019. For 
the first time, the installation cost moved below $1 million per MW ($995,000/MW in 2019).14 IRENA 
also notes that, given the high modularity of solar power installations, the standard deviation has 
decreased considerably. In other words, the competitiveness of solar projects is less and less affected by 
the individual characteristics of each project. The decrease in prices is truly widespread and is driven by 
lower production costs for photovoltaic panels.

                                                     
14 https://www.irena.org/Statistics/View-Data-by-Topic/Costs/Global-Trends
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Wind installation costs (onshore and offshore) decreased by 24% and 18% respectively between 2010 
and 2019.15 The price of turbines has decreased overall despite the increase in their size thanks to the 
rise of the supply chain and economies of scale.

Change in the cost of installing different renewable energy technologies (global average)

Source: IRENA.

In addition, as mentioned above, the production of renewable energy depends on the load factor of each 
technology. In recent years, technological advances have made it possible to increase this load factor. 
For example, wind turbines are able to produce more energy thanks to taller turbines and longer blades. 
The load factor of onshore wind power rose from 27.1% in 2010 to 35.6% in 2019.16 Thus, at constant 
installed capacity, onshore wind has increased its energy production by almost one third.

Change in the load factor of the various renewable energy production technologies (global average)

Source: IRENA.

As wind and solar power are part of a wider energy environment, including fossil energy sources, it is 
important to put the production costs of all electricity production sources into perspective.

The study of the distribution of LCOEs from different power generation sources reveals that onshore 
wind and solar are the most competitive technologies. Onshore wind has a first quartile at only $39 per 
MWh, compared to $50 per MWh for the cheapest conventional source (gas), a difference of almost 
30%. Solar power has a first quartile at $43 per MWh, also more competitive than natural gas. Also, 

                                                     
15 https://www.irena.org/Statistics/View-Data-by-Topic/Costs/Global-Trends
16 https://www.irena.org/Statistics/View-Data-by-Topic/Costs/Global-Trends
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offshore wind power, which is one of the most expensive sources of renewable electricity, stands at the 
same level as coal: $78 per MWh.17

The competitiveness of renewable energies is already a reality and the gap compared to fossil fuels is 
expected to widen in the coming years.

Comparison of the LCOE of different energy production technologies (US$/MWh)

Source: Lazard “Levelized Cost of Energy and Levelized Cost of Storage - 2020”.

5.1.1.4 Intermittence of electricity production

The ramp-up of renewable energies is necessary to achieve the objectives of reducing CO2 emissions, 
but it also involves new challenges. Indeed, renewable energies are mostly intermittent, unlike 
conventional energy sources which are more stable and predictable.

Photovoltaic production is by nature intermittent since it depends on the sun and the weather. Sunshine, 
and wind in the case of wind power, can be partly anticipated, which makes it possible to set up 
production relays. However, these forecasts are not perfect, and other sources of energy do not take over 
instantly. Thus, the greater the weight of renewable energy, the more complex the constraints on the 
network. In addition to having to manage a variable demand, the network must also manage an 
increasingly variable supply.

The issues in question have been highlighted by the duck curve of California Independent System 
Operator (CASIO), the company managing the electricity transmission network in California. This curve 
corresponds to the demand for electricity less the photovoltaic production, that is to say the residual 
demand that must be satisfied by other energy sources (nuclear, gas, coal, etc.).

                                                     
17 IEA “Projected costs of generating electricity 2020”
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CASIO duck curve 

Source: California Independent System Operator.

The shape of the curve and its evolution can be explained by: i) the gap between electricity consumption 
and photovoltaic production, and ii) an increasing contribution of solar power.

The curve shows that around 4 a.m., net household demand increases slightly but it is still too early for 
solar to contribute to the energy mix. At around 8 a.m., the sun rises, solar power generation gradually 
ramps up and conventional energy sources reduce their contribution to the energy mix (in accordance 
with the merit order principle). Photovoltaic energy continues to ramp up until around 3 p.m. and then 
gradually decreases with sunlight. Traditional energy sources gradually return to the energy mix. Around 
8 p.m., household consumption is at an all-time high; they use their household appliances in particular,
while photovoltaic production is almost zero. Energy production is then ensured by conventional energy 
sources. From 9 p.m., electricity consumption decreases and household and business activity is at a 
minimum.

The duck curve shows that the more the energy mix includes renewable energies, the more flexible the 
grid must be, and the more quickly it must react. It must be able to absorb strong variations in the mix.

In the graph shown above, the curve for 2012 is more stable than that for 2020 because the contribution 
and therefore the influence of photovoltaics is less significant. The responsiveness required by the 
network to respond to changes in the mix is reflected in the slope of the curve. For 2020, the slopes are 
much steeper and the network must absorb changes more quickly. In 2012, the maximum level of the 
curve was just under 24,000 MW and the minimum at 18,000 MW, a difference of less than 6,000 MW. 
In 2020, the minimum is estimated at 12,000 MW and the maximum at more than 26,000 MW, i.e. a 
difference of 14,000 MW, more than twice as high. This difference is expected to be even more marked 
in the years to come with the rise of solar power.

These conclusions are valid for solar power but can also be transposed to other intermittent energy 
sources. The same exercise for wind power shows more erratic and less predictable variations and 
consequently even greater constraints.

As the duck curve shows, the rise of renewable energies is synonymous with new constraints for the 
electricity grid within the same day. A similar problem also arises over longer time horizons, as sunshine 
and wind power may be greater during certain periods of the year. For example, in India, the load factor 
of offshore wind can vary from 20% to 80% from one month to another. Similarly, in the United 
Kingdom, the solar load factor is almost zero in winter and can reach 20% in summer.

Evolution of the load factor during the year for solar and offshore wind 
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Source: IEA. 

The main risk linked to the intermittency of renewable energies is that of a blackout. Fossil energies, 
which are more stable, can take over from renewable energies, but their contribution is not instantaneous. 
Gas- or coal-fired power plants need time to ramp up and overcome any weaknesses. In principle, 
electricity suppliers have safety margins and are able to anticipate changes in the contribution of 
renewable energies. However, the more intermittent/renewable the mix, the more complex the 
management and the greater the risk.

The resilience of the electricity grid obviously depends on the weight of the intermittent renewable 
energies in it, but also on its degree of interconnection. The more interconnected a network, the greater 
its resilience. A small, poorly connected network will be much more fragile than a large network with 
many interconnections.

Recent examples show that even robust and developed networks may find themselves in difficulty, even 
in a context of relatively limited contribution from renewable energy. In early August 2019, a blackout 
affected more than one million households in England. According to National Grid (electricity supplier 
in the UK), this incident followed the shutdown, for about two minutes, of a gas power plant, followed 
by the shutdown of one of the largest wind farms in the world located in the North Sea. The power loss 
is estimated at around 1.9 GW, compared to the safety margin of 1 GW imposed by OFGEM (the 
regulator). As a result, automatic systems cut the electricity supply to certain regions in order to avoid a 
larger blackout. This system response is normal, it avoids a larger blackout and restores full power in 
less than an hour rather than in a few days.

Other blackouts had already occurred in the United Kingdom in 2003 and 2008. These events raised the 
question of National Grid’s monopoly and its ability to evolve the system to be more resilient. The 2008 
incident involved a nuclear power plant and a coal-fired power plant, suggesting that the system was 
already vulnerable, even without the contribution of renewables.

National Grid defended itself by citing the fact that the incident was largely beyond its scope. The 
company blamed the regional operators and insisted that on the day of the incident wind power 
represented around half of the electricity produced in the United Kingdom, a contribution well above 
average, which made supply management more complex.

Beyond the question of the responsibility or not of National Grid, this example highlights the fact that 
electricity grids, even in the most developed countries, are not adapted to the future energy mix. The 
networks will have to evolve and innovate to be more resilient in this type of situation.
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Customers affected by the blackout of 9 August 
2019

A nationwide blackout

Source: BBC. Source: Channel 4 News.

5.1.1.5 Decentralisation of electricity production 

Beyond the problems of intermittency, the development of renewable energies goes hand in hand with 
the decentralisation of production. While some electricity production sources are relatively centralised,
such as nuclear power plants, others are much more dispersed, particularly solar power. Thus, the growth 
of renewable energies will be accompanied by a decentralisation of electricity production.

This transformation requires restructuring the network as a whole. As a reminder, a distinction must be 
made between the distribution network and the transmission network. The transmission network carries 
power from plants to consumption areas via high-voltage lines (in order to limit losses during 
transmission). The distribution network receives electricity from the transmission network and 
distributes it via medium- and low-voltage lines.

In France, 84% of production capacity is directly connected to the transmission network (high voltage) 
and 16% to the distribution network (medium- and low voltage). However, the mix is very different 
depending on the production source. Nuclear and coal are fully connected to the transmission grid, while 
wind and solar power are overwhelmingly connected to the distribution grid (89% and 91% 
respectively). The increasing contribution of energy sources will automatically reduce the use of the 
transmission network in favour of the distribution network.18

According to the European Network of Transmission System Operators (ENTSOE), in 2030, 40% to 
45% of European generation capacity could be connected to the low- and medium-voltage grid. This 
figure could even reach 60% in a scenario very favourable to renewable energies.

The growth of renewable energies and the decentralisation of production are accompanied by the 
development of self-consumption and microgrids or medium-sized grids (100-200 MW).

Microgrids are small distribution networks (medium- and low voltage), based on local generation 
resources, often solar or wind power. They supply power to one or more sites such as eco-
neighbourhoods, campuses, industrial zones, an island, etc. Microgrids can operate independently or be 
connected to a larger distribution network.

Today, the United States is the main market for microgrids due to the lower quality of the electricity 
grid compared to Europe. They are mainly installed for security of supply reasons or to supply critical 
facilities (hospitals, military bases, data centres, etc.). In the future, the field of application of microgrids 

                                                     
18 French Energy Regulatory Commission “Monograph no. 3 on electrical networks”, page 9
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may extend beyond these niche applications. This change will be driven by the improvement in the 
performance of renewable energies and the progress made in storage capacities.

5.1.1.6 Energy storage solutions

In order to meet the new constraints posed by the growing electrification of the energy mix and the rise 
of renewable energy, it is necessary to implement solutions that provide flexibility to the electricity grid. 
This flexibility has traditionally been provided by conventional power plants (gas, coal, nuclear, etc.). 
However, to integrate more renewable energy while minimising the cost for the grid, it is necessary to 
provide storage solutions.

According to IRENA, the ramp-up of renewable energies will be accompanied by 370 GWh of stationary 
storage in 2030 and 3,400 GWh in 2050, compared with just 30 GWh in 2019. In its most optimistic 
scenario, the installed capacity could reach 745 GWh in 2030 and 9,000 GWh in 2050.19

Changes in stationary storage capacities

Yellow: scenario based on current government plans (Planned Energy Scenario - PES)

Blue: scenario based on the measures needed to achieve the objective of limiting global warming to 1.5°C 
(Transforming Energy Scenario - TES)

Source: IRENA. 

Various stationary storage solutions exist: batteries, compressed air, hydraulic reserve, flywheels, 
hydrogen, etc.

Depending on the application and the need, some solutions are more relevant than others. For a short-
term, near-real-time response, batteries and flywheels are the most suitable solutions. For a prolonged 
response and when the need for storage is greater (several hours or days), storage in the form of hydrogen 
or in hydraulic form (dam) seems more appropriate.

                                                     
19 IRENA “Global renewables outlook 2020”, page 27
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Energy storage technology based on time and volume 

Source: Siemens. 

Hydrogen and batteries appear to be the two main technologies for storing electricity. 

Beyond the technical and energy performance criteria, the financial aspect must also be taken into 
account: the cost of storage, measured by the Levelized Cost of Storage (LCOS). According to a study 
by Imperial College London, “Projecting the Future Levelized Cost of Electricity Storage 
Technologies”, hydrogen and lithium-ion batteries will be the two dominant storage technologies in the 
coming years.

The choice of one or the other technology depends on several criteria and constraints but their 
complementarity is already acquired in mobility, for example.

By 2040, technological developments and lower costs are expected to lead to a polarisation of storage 
solutions. Hydrogen and lithium-ion batteries would be more competitive in broader fields of 
application, at the expense of other solutions such as hydraulic or compressed air.

5.1.2 Green hydrogen: a key element in the future energy mix 

5.1.2.1 The physicochemical properties of hydrogen make it a perfect energy 
carrier

Thanks to its physicochemical properties, hydrogen has long been considered the energy vector of the 
future and a perfect substitute for hydrocarbons. Produced on a large scale, hydrogen could play an 
important role in the energy transition.

Hydrogen contains more energy per unit mass than conventional energy sources. Thus, based on the 
kWh/kg ratio, hydrogen contains almost three times more energy than gasoline, four times more than 
coal and almost 200 times more than a lithium-ion battery.
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Energy density of different energy sources

Sources: US Department of Energy, The Physics Factbook. 

Moreover, when used in a fuel cell, hydrogen produces nothing but water and heat. There is no emission 
of fine particles or CO2. Thus, the use of hydrogen instead of a carbon carrier reduces, at least locally, 
air pollution.

In addition, hydrogen is the most abundant element in the universe. It accounts for 75% of its total mass 
and 92% of the number of atoms. Unlike oil and gas, there is no risk that human activity will exhaust its 
availability.

Thanks to its physicochemical properties, hydrogen can be considered as the best solution for the energy 
transition. Hydrogen is particularly well placed to decarbonise sectors of activity known to be difficult, 
in particular aviation, maritime transport, steel production, long-distance transport and the chemical 
industry.

5.1.2.2 The different applications of hydrogen

Hydrogen can be used in multiple industries and applications. Transport, industry and energy are the 
three main outlets. Today, hydrogen is widely used for industrial applications, in particular refining 
(33% of total demand), the production of ammonia (27%), mainly to make fertilizers, and the production 
of methanol (10%) with multiple applications. Transport and energy represent only a small percentage 
(<1%) of current hydrogen demand but offer significant growth prospects. 
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Hydrogen production and demand today

Source: IEA “The Future of Hydrogen”.

According to Fuel Cell and Hydrogen Joint Undertaking (FCH JU), hydrogen demand for energy 
applications could reach 106 TWh in 2030, i.e. around 15% of hydrogen demand. This also represents 
around 30% of the current demand for hydrogen. By 2050, hydrogen in energy applications could 
represent, depending on the scenario, between 303 and 928 TWh, or respectively 39% and 41% of total 
hydrogen demand.

By way of comparison, in 2020, EDF’s nuclear electricity production in France amounted to 335.4 TWh.

Breakdown of hydrogen demand by application

Source: FCH JU “Hydrogen roadmap Europe, a Sustainable Pathway for the European Energy Transition”.

5.1.2.3 Green hydrogen is the hydrogen of tomorrow

Hydrogen is already widely used in many sectors, but its interest remains limited by the origin of its 
production. Although the use of hydrogen does not emit greenhouse gases, its production is, on the other 
hand, very polluting. The vast majority (99%) of hydrogen production is of fossil origin. The remaining 
1% corresponds to the “green” hydrogen produced by the electrolysis of water.

Hydrogen is generally produced from methane/natural gas via a process called Steam Methane 
Reforming (SMR). Hydrogen production accounts for around 6% of global natural gas consumption and 
2% of coal consumption. The production of 1 kg of hydrogen through SMR generates approximately 10 
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kg of CO2. If it is produced from coal, the impact is even more significant, around 19 kg of CO2 per 
kilo of hydrogen produced.

As a result, each year, hydrogen production is responsible for around 830 million tonnes of CO2, the 
equivalent of 2% of greenhouse gas emissions, or all of the UK and Indonesia combined.20

Natural gas is currently the most competitive option for producing hydrogen. The average production 
cost of 1 kg of so-called “gray” hydrogen is approximately $1.3. Since the cost of production depends 
on the price of natural gas, there is a relatively large standard deviation from one region to another. 
Thus, in Europe, the price is close to €2 per kg while it can drop below the bar of €1 per kg in the Middle 
East or the United States, where natural gas is abundant and cheap. Depending on the geographical area, 
natural gas accounts for 45% to 70% of the production cost.

At this price, “green”/low-carbon hydrogen is not competitive. However, given the increasing regulatory 
and environmental pressure, it is more relevant to compare green hydrogen with “blue” hydrogen, in 
other words hydrogen produced from natural gas but with the addition of a CO2 capture system. Thus, 
it is possible to compare the production price of two solutions with a similar environmental impact.

The use of a CO2 capture system typically costs between $53 and $80 per tonne of CO2, depending on 
the performance of the capture system. A system that captures 60% of the CO2 will be less expensive 
than a more sophisticated system that captures 90% of the CO2.21

Thus, the cost of producing 1 kg of blue hydrogen is on average $1.9/kg. This price can vary from 
$1.5/kg in the Middle East to $2.6/kg in Europe.

CO2 capture systems could improve their performance and become more competitive in the coming 
years. However, many experts do not consider this solution to be sustainable. Indeed, the use of a CO2 
capture system leads to an increase in natural gas consumption of around 10%. Each production unit 
requires more natural gas, resulting in an overall increase in demand. This gas must be extracted and 
then transmitted, which entails additional costs and greenhouse gas emissions. 

In addition, the solutions for reusing the captured CO2 are relatively limited. The storage of CO2 is also 
limited. Above all, if it is stored underground, it can lead to the acidification of aquifers with in fine the 
release of heavy metals into the groundwater. The underground storage of CO2 can also promote the 
fracturing of the subsoil and lead to a leak of the stored gas.

Green hydrogen produced by electrolysis of water is the only way to produce decarbonised hydrogen in 
a sustainable manner. Schematically, electrolysis involves using electricity to split the water molecule 
(H2O) into its various atoms: oxygen (O) and dihydrogen (H2). Provided that renewable electricity is 
used, this solution makes it possible to produce hydrogen without emitting CO2. However, this solution 
is more expensive; 1 kg of green hydrogen generally costs between €3 and €6 per kg, depending on the 
cost of electricity. Electricity is the main contributor to the cost of production; it represents around 60%.

The various drivers of competitiveness of green hydrogen are discussed below.

5.1.2.4 A very favourable political environment for the development of green 
hydrogen

Historically, the rise of hydrogen has always been highly dependent on: i) changes in the price of natural 
gas and oil, and ii) changes in the transport sector.

                                                     
20 IEA “The future of hydrogen”, page 17
21 IEA “The future of hydrogen”, page 40
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Since renewable energies became competitive hydrogen has been the subject of a new wave of interest. 
The dependence on oil and natural gas prices is no longer a relevant factor and the interest extends far 
beyond the transport sector. Above all, for the first time, all the elements needed to ramp up the sector 
are aligned.

The number of countries that have announced policies to support hydrogen investment is constantly 
increasing. The best examples are probably:

- The European Commission plan presented in July 2020. The objective is to reach 6 GW 
of electrolysers by 2024 and 40 GW by 2030. An additional 40 GW is also expected to 
be installed in countries neighbouring the EU, mainly Ukraine and North African 
countries. By 2030, investments in electrolysers are expected to reach between €24 and 
€42 billion. These investments are clearly focused on “green” hydrogen (produced from 
renewable energies) and not “blue” hydrogen (produced from fossil resources such as 
natural gas). The sum of the investments in green hydrogen are expected to reach €180 
to 470 billion by 2050, compared with “only” €3 to €18 billion for blue hydrogen;

- The German hydrogen plan. The country will mobilise €9 billion by 2030 for the 
development of green hydrogen. In more detail, €7 billion will be used to develop the 
technology in Germany and €2 billion will be used to develop international 
exchanges/partnerships in the field of hydrogen. Germany wants to make hydrogen a 
competitive technology thanks to lower costs linked to economies of scale and 
technological progress. The country aims to install 5 GW of electrolysers by 2030 and 
10 GW by 2040;

- France’s hydrogen plan with a budget of €7.2 billion by 2030, of which €2 billion in 
2021 and 2022, as part of the economic recovery plan. This is a significant increase 
compared to the previous hydrogen plan, which only had a budget of €100 million.

Europe is the most advanced geographical area in terms of hydrogen development ambition. In Asia, 
Japan and Korea stand out and are looking to import hydrogen while developing the supply chain. The 
efforts are mainly focused on transport applications. The United States has no real hydrogen strategy, 
with the exception of California, which focuses its efforts on the transport sector.

Overall, there has been a growing awareness of the need to rely on hydrogen to limit carbon emissions 
and achieve environmental targets: Paris Agreement, European Commission’s Carbon Neutrality 
Strategy, UK Climate Change Act, etc. It should be noted that hydrogen benefits from the experience 
acquired during previous environmental policies (development of renewable energies), which should 
allow for faster implementation and ramp up.

Now that renewable energy is a widely established source of energy, there is a real awareness of the 
need to integrate hydrogen into the energy mix in order to cope with the various challenges related to 
intermittent and decentralised electricity production.

In addition, governments are increasingly aware of the importance of hydrogen in the geopolitical game. 
Indeed, if we consider hydrogen as the new black gold/oil, then international hydrogen exchanges can 
potentially redistribute the geopolitical and diplomatic cards. The status of energy exporting or 
importing country and any relationships of dependency may change significantly and modify 
geostrategic alliances.

5.1.2.5 Towards an increasingly competitive decarbonised hydrogen

The price of renewable electricity is one of the most important factors for the price competitiveness of 
green hydrogen. Indeed, electricity is the main contributor to the cost of production; it represents around 
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60%. Thus, the expected decrease in the price of the various sources of renewable electricity will be an 
important lever for reducing the production costs of green hydrogen.

The second lever to improve the competitiveness of green hydrogen will be the reduction in the 
production costs of equipment, whether electrolysers or fuel cells. Today, the cost of an alkali 
electrolyser is estimated at approximately $700,000/MW. This price is expected to decrease 
significantly in the coming years, with the objective being to reach $300,000/MW by 2030 and less than 
$200,000/MW by 2050. To achieve this, manufacturers will benefit in particular from: i) the automation 
of production lines, as assembly is still very traditional today; ii) the standardisation and increase in the 
size of the modules, in connection with the growth in the size of electrolysis projects; iii) economies of 
scale, amplified by the development of the supply chain; and iv) technological innovations that enable 
less use of precious metals (platinum, for example) and rare earths as a catalyst.

These are the main factors in reducing electrolyser costs, but fuel cells will benefit from the same 
elements overall.

Change in the minimum cost of electrolysers for a >10 MW project

Source: IRENA “Green hydrogen cost 2020”.

In addition to these two levers, the competitiveness of green hydrogen will benefit from: i) improved 
technical performance of electrolysers and fuel cells; ii) an increase in their load factor; iii) an extension 
of their lifespan, in particular thanks to innovative materials and predictive maintenance; and iv) a 
reduction in financing costs, in line with the growing maturity of the technology.

Furthermore, the gradual adaptation of the gas infrastructure is expected to lead to lower hydrogen 
transmission costs. This reduction will facilitate international trade and remove production constraints 
linked to the availability/competitiveness of renewable energies. Ultimately, the deployment of a 
hydrogen infrastructure is expected to promote the emergence of new opportunities for electrolysers and 
therefore accelerate the reduction in production costs.

Today, the price of a kg of green hydrogen generally varies between €3 and €6 per kg. In 2021, the 
Hydrogen Council announced a target of around €2.5 to be achieved from 2025 and then the “hydrogen-
parity” target from 2030. In addition, players in the sector, such as the HyDeal collective (see Section 
5.2.1.2), are joining forces with the aim of developing competitive green/decarbonised hydrogen 
infrastructure and is targeting a price of €1.5 per kg in 2030. 

Factors driving down green hydrogen production costs
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Source: IRENA “Green Hydrogen Cost Reduction: Scaling up Electrolysers to Meet the 1.5⁰C Climate Goal”.

As mentioned above, the cost of producing electricity from green hydrogen (via a fuel cell) depends 
directly on the cost of producing electricity upstream. According to Air Liquide, the efficiency of a fuel 
cell varies between 30% and 70%. It is generally 50%, i.e. 50% of the hydrogen energy is converted 
into electricity and 50% into heat. PEM fuel cells consume approximately 0.8 Nm3 of hydrogen per 
kWh produced. In other words, today with 1 kg of hydrogen (11,126 Nm3), a fuel cell produces about 
13.9 kWh. Assuming a cost of green hydrogen of €3 per kg, the cost per kWh would be approximately 
€0.216 (or €216 per MWh). This price does not take into account the depreciation and maintenance of 
the fuel cell, so its LCOE is slightly higher. At this price, hydrogen is generally not competitive 
compared to conventional energy sources. However, this figure must be put in perspective of the prices 
on the network. Indeed, in many geographical areas, which are often poorly connected to the electricity 
grid, electricity prices can be much higher, which allows hydrogen to be competitive.

According to the IEA, in 2018, the average price of electricity production (excluding distribution) in the 
world was around $120-130 per MWh, but in some countries, such as Cyprus or Cape Verde, the price 
of electricity for industrial companies exceeds $220 per MWh.
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Distribution of electricity prices in the world

Source: IEA “Energy Prices 2020”.

5.1.2.6 Replacement of diesel generators, a significant market for hydrogen

To ensure the competitiveness of its proposed solution, the Group should initially tackle markets in 
which electricity is relatively expensive. As already mentioned, these areas are not or poorly connected 
to the network. Today, electricity generation in many areas depends on diesel generators. The main 
advantage of this solution is the relatively modest initial investment. Diesel generators are attractive for 
occasional use but can be expensive in case of intensive use, due to the cost of fuel. In addition, diesel 
generators also have a significant environmental cost, with significant CO2 emissions. Finally, they 
depend on a resource that requires expensive and complicated supply logistics.

According to International Finance Corporation (IFC), there are between 20 and 30 million diesel 
generators installed in developing countries. These generators represent an installed capacity of 350 to 
500 GW, i.e. the equivalent of 700 to 1,000 coal-fired power plants. 

The market for power generators above 1 MW is estimated at $70 billion, i.e. a replacement market 
estimated at around $7 billion per year. In addition to targeting this market, the Group is also targeting
the market for thermal power plants producing polluting electricity (see illustration below). 
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A majority of this fleet (75%) operates with a grid connection. In other words, the use of generators 
results more from the weakness of the network than from its total absence. This weakness of the grid 
may be due to a lack of reliability of traditional production capacities (coal-fired power plants, gas, etc.) 
or a significant contribution from renewable energies, which leads to a high intermittency of electricity 
production.

IFC estimates that in West Africa, diesel generators account for up to 40% of electricity production. 
Generators are therefore not only a backup solution used only marginally, but also a primary production 
solution used intensively. Such intensive use is obviously not without negative impact on the 
environment.

The fleet of high-power generators (>300 kW) represents around 500,000 units, i.e. around half of the 
installed capacity (around 220 GW out of a total of 450 GW).

The installation of an electricity production system based on hydrogen is quite complex, with several 
elements requiring a real engineering effort. It consists of: i) a renewable electricity source, ii) an 
electrolyser to transform water and electricity into hydrogen, iii) a hydrogen storage system, and iv) a 
fuel cell to transform the hydrogen into electricity. Given the complexity of this system, its installation 
is not relevant for the replacement of small generators. Thus, hydrogen as an alternative to diesel 
generators only targets large systems. 

5.1.2.7 Transformation of the existing gas infrastructure for the transmission of 
green hydrogen in Europe

Beyond the replacement of generators, hydrogen offers real prospects as a solution to support the 
massive deployment of renewable energies. While the role of natural gas is sometimes questioned, 
particularly because of its environmental impact, hydrogen is positioned as a solution of the future that 
could benefit from the gas infrastructure already in place. 

Europe benefits from good sources of renewable energy, whether for solar or wind power. Large-scale 
offshore wind has significant potential, particularly in the North Sea, the Irish Sea, the Baltic Sea and in 
certain areas of the Mediterranean. Onshore wind is benefiting from favourable conditions in Greece, 
the United Kingdom, Ireland and more broadly on the European coast. For its part, solar energy benefits 
from favourable sunlight conditions in Spain, Portugal, Italy and Greece. Although resources are 
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generally abundant, they are not distributed evenly, which requires the establishment of a storage and 
transmission infrastructure.

Sunshine and wind speed in Europe

Source: Hydrogen Europe “Green Hydrogen for a European Green Deal. A 2x40 GW initiative”.

In North Africa, the sun is even better than in southern Europe. The Sahara in particular is one of the 
sunniest regions in the world. Covering barely 8% to 10% of the Sahara would generate enough energy 
to meet all of the global energy demand. More surprisingly, the Sahara is also one of the most windy 
areas; some regions enjoy conditions equivalent to those of the Mediterranean or the Baltic Sea.

The best renewable energy resources are generally quite distant from the main demand centres: cities 
and industrial areas. The challenge is to successfully transmit and store this energy source at a lower 
cost to consumption areas. The transformation of renewable electricity into hydrogen (via water 
electrolysis) is a response to this issue. Indeed, the transmission and storage of hydrogen is significantly 
cheaper than that of electricity.

Transmitting hydrogen by pipeline is ten to twenty times cheaper than transmitting electricity by electric 
cable. A fundamental difference between the two is the capacity of the infrastructure. Indeed, an electric 
cable has a capacity of 1 to 2 GW while a hydrogen pipeline reaches 15 to 30 GW. In addition, the 
transmission of electricity by cable is accompanied by a loss during transmission while the transmission 
of hydrogen by pipeline does not suffer any loss.

With regard to storage, the cost of storing hydrogen in saline caves is at least 100 times cheaper than 
storing electricity in batteries.

Pipelines transmitting pure hydrogen are technically feasible and have already been in operation for 
decades in many countries. 
In some regions of the world, a natural gas transmission and distribution infrastructure is already in 
place. This infrastructure could be used to facilitate the deployment of hydrogen and serve as a large-
scale storage medium.
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It should also be noted that the natural gas distribution networks originally incorporated hydrogen-rich 
town gas, obtained from coal.

A small percentage of hydrogen (10-20%) can easily be injected into the existing infrastructure without 
any particular technical problem.
Studies show that, in certain cases, the adaptation of the natural gas network to the transmission of pure 
hydrogen requires only a relatively limited investment. In the case of the Netherlands, for example, it 
would be sufficient to replace the gaskets and compressors. The changes to be made vary from one 
market to another.

In Germany, the gas network is undergoing a ten-year renovation plan. The project has a budget of €7 
billion. This renovation will make it possible to use gas richer in methane (H-gas) instead of the less 
calorific natural gas used today (L-gas). This change is necessary to cope with the decline in L-gas 
production. 

Hydrogen can be transformed into synthetic methane, a gas that is perfectly compatible with the existing 
gas infrastructure. However, this transformation involves additional costs, in particular for the supply of 
CO2 and the methanisation equipment.

The parallel use of a network for natural gas and a network for hydrogen seems to be the best transition 
strategy.

In Europe, there are already large-scale hydrogen transmission network projects. In the Netherlands, the 
gas network operator Gasunie has started to adapt its gas infrastructure to the transmission of hydrogen. 
This network will connect the green hydrogen production sites, supplied by the offshore wind farms of 
the North Sea, to salt cavities for storage and industrial zones. Gasunie has already converted 12 km of 
network which has been operational since November 2018. In Germany, the German association of gas 
transport companies, FNB Gas, plans to deploy a network of 5,900 km, partly based on the existing gas 
network.

In addition to national ambitions, the plan is to roll out an infrastructure on a European scale. North 
Africa already exports natural gas to Europe from Algeria and Libya to Spain and Italy. These pipelines 
have a capacity of 60 GW plus two electricity cables with a capacity of 0.7 GW each between Morocco 
and Spain. In 2019, the two countries signed an agreement for a third cable of 0.7 GW. This cable will 
be used to export photovoltaic electricity production from Morocco to Spain.

The construction of two new hydrogen pipelines between Egypt and Italy via Greece will provide an 
additional capacity of 66 GW. The investment is estimated at around €16.5 billion. This pipeline is 
expected to be able to transmit 7.6 million tonnes of hydrogen, equivalent to 300 TWh, slightly lower 
than EDF’s nuclear production in France (335 TWh in 2020). The investment in such an infrastructure 
is expected to represent €0.2 per kg of hydrogen or €0.005 per kWh, a very reasonable share in the price 
of hydrogen. 
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Gas infrastructure in Europe (blue) and hydrogen transmission network project (orange)

Source: Hydrogen Europe “Green Hydrogen for a European Green Deal. A 2x40 GW initiative”.

5.2 Group offering and positioning

The Group is positioned as a pioneer in the development of infrastructures producing electricity from 
hydrogen (Hydrogen-to-Power) and as a powerful accelerator of the energy transition with the mission 
of developing green hydrogen infrastructures to provide non-intermittent renewable electricity. The 
projects developed by the Group and its partners aim to allow the massive injection of high-power 
renewable energy (above 1 MW) into the grids while providing a solution to their main limitation: their 
intermittency. To achieve this, HYDROGENE DE FRANCE is developing two types of projects: 
Power-to-Power (Renewstable® project which is a registered trademark) and Hydrogen to Power 
(HyPower® project which is also a registered trademark).

HYDROGENE DE FRANCE acts as a developer of electricity production projects: it designs, 
conducts the necessary studies, coordinates with the stakeholders and organises and secures the 
financing of the project through a special purpose vehicle (SPV).

Several elements allow HYDROGENE DE FRANCE to justify its positioning as a pioneer in the 
development of infrastructures allowing the production of continuous or on-demand electricity from 
hydrogen and renewable energy sources:

- The Group is the first in the world to be able to develop high-capacity power plants 
producing electricity produced from hydrogen using high-power fuel cell technology;

- The Group is currently developing the CEOG Project (currently at the end of Phase 3 
development - see Section 5.2.2), the world’s largest renewable energy storage project 
using hydrogen to produce stable and competitive renewable electricity, supported by 
leading financial investors including Meridiam and SARA – To the best of the Group’s 
knowledge, there is no project of this size developed anywhere in the world;
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- The Group has developed a pipeline of Power-to-Power projects totalling €1.3 billion 
in investments (to be financed through the creation of SPVs mainly through debt and 
equity, with minority contributions from the Company), which is the cumulative 
amount of CAPEX to be committed to the 11 projects in the several geographical areas 
involved. All 11 projects in the pipeline are in Phase 1 development (see Section 5.2.2). 
It is specified that these projects comprise three development phases and a construction 
phase over an overall period of 3 to 5 years. At the end of the construction phase, an 
operating phase of between 20 and 25 years begins.

The Group’s business model is that of (i) a project developer as well as (ii) a supplier of one of the key 
building blocks of its projects, namely a high-power fuel cell suitable for the production of electricity 
combined with stationary energy storage (capacity above 1 MW). 

HYDROGENE DE FRANCE has acquired real industrial expertise in the development of high-power 
fuel cells for the stationary market, in partnership with Ballard. Manufacturing will be carried out by 
HYDROGENE DE FRANCE in its plant in Blanquefort (Bordeaux metropolitan area), representing an 
investment of €20 million and expected to be operational in 2023. Before 2023, the first fuel cells will 
be assembled at Ballard’s plants in Canada. As such, Ballard has granted the Company a licence to use 
its technology with a worldwide exclusivity period until 2026.

The development of its projects is carried out through the creation by the Group of a special purpose 
vehicle (SPV). This legal entity will hold the project assets and market a renewable and non-intermittent 
electricity supply service to electricity grid operators through the establishment of long-term electricity 
sale and/or capacity agreements. The financing of this legal entity will be provided by bank debt and 
equity provided by the Group and third-party investors (infrastructure funds or local partners). Lastly, 
as its projects advance, the SPV relies on an ecosystem of financial and industrial partners associated 
with the development of the projects.

In the context of the development phase of projects, the Group will invoice the SPVs for the development 
fees and the sale of fuel cells. HYDROGENE DE FRANCE aims to remain a minority shareholder in 
most of the SPVs throughout their duration and, as such, to receive dividends from the cash flows 
generated by the SPVs (the percentage of ownership will be determined on a case-by-case basis 
depending on the number of investment opportunities and the Group’s investment capacity). 

To date, the Group’s revenue comes exclusively from the invoicing of development services to the SPVs 
carrying the projects. It is expected that the Group’s revenue will eventually also come from the delivery 
of high-power fuel cells to the SPVs carrying the projects in which the Group will be a minority 
shareholder.

In the longer term, the Group will receive dividends as a minority shareholder in the SPVs, up to the 
level of its stake. 

To date, as none of the Renewstable® power plant construction projects in which the Company is 
involved have yet been completed, the Company has no experience with the operation of power plants 
using fuel cells. It nevertheless confirms that it has stabilised the technology of high-power fuel cells by 
using the technology developed by Ballard and already present in mobility. The Company’s fuel cell 
has been assessed by the investors and lenders within the framework of the CEOG Project.
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Illustration of HYDROGENE DE FRANCE’s activities

5.2.1 The Group is a developer of projects providing electricity from renewable energies 
combined with high-capacity fuel cells

The Group provides the missing piece to the massive deployment of intermittent renewable 
energies.

The penetration of intermittent renewable energies is expected to reach 36% of the energy mix by 2050 
compared to 10% today (according to the International Renewable Energy Agency). This substantial 
increase leads to a huge need for energy storage solutions. Indeed, the intermittent nature of renewable 
energies combined with a high penetration in the energy mix leads to significant grid imbalance 
problems. Thus, HYDROGENE DE FRANCE has developed the missing piece for the massive 
deployment of intermittent renewable energies: continuous or on-demand electricity for grid operators 
from renewable energies combined with fuel cells.

The massive deployment of renewable energies is due to storage solutions, i.e. batteries or hydrogen. 
Although batteries are effective for short-term storage, they do not meet a significant long-term storage 
need. Thus, batteries do not completely solve the problem of network intermittency. To ensure long-
term, massive storage, hydrogen is the most appropriate solution. This is why HYDROGENE DE 
FRANCE is incorporating fuel cells and hydrogen tanks in its renewable electricity generation projects 
(Power-to-Power and Hydrogen-to-Power). 

In addition to developing its projects and supervising operations and maintenance through a SPV, the 
Group is also a shareholder. The SPV created by the Group will own the project assets (access to land, 
facilities and equipment, the electricity sales agreement, the maintenance contracts, etc.) and its role will 
be limited to operating the plant producing non-intermittent renewable energy. It will be financed 
through bank debt and equity provided by the Group and third-party investors (infrastructure funds and 
local partners). The Group aims to be a minority shareholder in the SPV throughout its duration (the 
percentage of ownership will be determined on a case-by-case basis depending on the number of 
investment opportunities and the Group’s investment capacity).

The electricity sales agreement signed between the SPV and the grid operator is intended to be long-
term (i.e. 20 to 25 years). This agreement can take two forms: 
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- Long-term power purchase agreements (PPA), which allow the network operator to 
purchase continuous electricity directly and HYDROGENE DE FRANCE to finance its 
assets through high visibility. This type of agreement also allows the network operator 
to have visibility on its price throughout the duration of the agreement; 

- Capacity contract agreements to supply electricity on demand using hydrogen storage 
solutions. Hydrogen makes it possible to have a reserve power that will only be used in 
the event of a consumption peak or an emergency on the grid. 

Thus, HYDROGENE DE FRANCE is a developer of projects supplying electricity from renewable 
energies. In this context, the Group will create SPVs which will be responsible for the operation of these 
plants and which will be signatories to the agreement with the grid operator. HYDROGENE DE 
FRANCE aims to remain a shareholder in its SPVs during the operational phase and, in most cases, the 
Group expects to be a minority shareholder.

To date, the Group: 

- developed and completed the CLEARGen Project (see Section 5.2.3);

- is at the end of Phase 3 for its CEOG Project (see Section 5.2.2);

- has a pipeline of around €1.3 billion, i.e. the cumulative amount of CAPEX to be committed in the 11 
projects in several geographical areas. The financing of these CAPEX will be ensured via the creation 
of SPVs mainly through debt and equity, with minority contributions from the Company.All of these 
projects are in the first phase of their development. Several steps remain to be taken over the next few 
years before the production units are actually built and become operational (for more details, see 
Section 5.2.2 of this Registration Document).

-

5.2.2 The Group is a developer of RenewstableⓇ Power-to-Power projects

Within the framework of its Renewstable® projects, the Group develops turnkey multi-megawatt power 
plants producing stable electricity for more than 20 years from an intermittent renewable source using 
green hydrogen produced on site. It is a combination of renewable energy production and long-term 
energy storage, all based on the creation of a special purpose vehicle (SPV) and financed by: 

- Capital contributed the Group and third-party investors (infrastructure funds and/or 
local partners);

- Debt financing provided by lenders (banks and financial institutions).

The Group is targeting a debt contribution of up to 70-80% for the financing of its SPVs. In the case of 
CEOG, the lenders, which include the European Investment Bank (EIB) and other commercial banks, 
have already committed to covering 80% of the financing needs. The SPV derives its revenue from the 
establishment of a long-term (20 to 25 years) electricity sales agreement signed with the grid operator. 
This is a long-term power purchase agreement (PPA) that allows the grid operator to purchase 
continuous electricity directly from the SPV constituting the project. 

These power plants include the following components: 

- Means of producing renewable energy from solar and wind energy, i.e. solar panels and 
wind turbines provided by third parties;

- Electrolysers provided by third parties to transform the renewable energy into 
hydrogen;
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- Long-term, high-capacity hydrogen storage solutions provided by third parties: once 
the hydrogen is produced by the electrolysers from the renewable electricity, it is stored 
in tanks until it is transformed into electricity by the fuel cell;

- A fuel cell provided by the Group to transform the stored hydrogen into electricity in 
the absence of an intermittent renewable source of production (night or no wind, for 
example); and

- Short-term and highly responsive storage solutions, provided by third parties, using 
lithium-ion batteries.

The fuel cell will be supplied by HYDROGENE DE FRANCE. This fuel cell will be manufactured in 
the Blanquefort plant (Bordeaux metropolitan area), which is scheduled to be commissioned in 2023. 

Thanks to a combination of long-term and short-term storage, the Group is able to produce green 
electricity day and night. In addition, Renewstable® plants are able to provide a service to the network 
operator similar to that provided by a thermal power plant, without emitting CO2. 

It should be noted that battery technology is complementary to hydrogen technology. Indeed, battery 
technology provides short-term storage and releases energy in a very responsive manner, while hydrogen 
provides long-term storage (continuous demand). Thus, the two technologies are complementary and 
their combination within a Renewstable® project guarantees the massive deployment of renewable 
energies 

Operation of a RenewstableⓇ project

HYDROGENE DE FRANCE will design the production unit according to the commitments made to its 
customer. As part of CEOG, the service was designed in consultation with EDF SEI.
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Thus, the need is to install a power plant capable of producing 10 MW between 8 a.m. and 8 p.m. and 3 
MW between 8 p.m. and 8 a.m. This represents a maximum daily production of 156 MWh, i.e.: 

3 MW x 12 hours + 10 MW x 12 hours

Every power plant has availability commitments (also called the capacity factor). For CEOG, this figure 
is around 90%. The plant must therefore provide: 

156 MWh x 365 days x 90% = 51,246 MWh / year

To be able to provide this, HYDROGENE DE FRANCE uses its own sizing tools and assesses: 

- the amount of primary photovoltaic energy that must be produced; 
- the quantity that must be stored and returned and when it must be returned.

Lastly, the Group simulates the operation of the installation in order to ensure that it is able to supply 
the energy required by the SPV’s customer over the duration of the agreement (by anticipating changes 
in the performance of equipment items over time).

Centrale Electrique de l’Ouest Guyanais (CEOG), the world’s largest project under development 
for renewable energy storage using hydrogen to produce stable and competitive renewable 
electricity

Western French Guiana has experienced exceptional population growth for several years (+10% per 
year), which has resulted in an even higher demand for electricity. In addition, French Guiana suffers 
from electricity supply problems due to geographical constraints and has set itself a very ambitious 
target for decarbonising its energy mix. It is considered by the French State to be a non-interconnected 
zone (ZNI), which is solely responsible for the resilience of its network. This is why there is a real 
energy issue in French Guiana. 

Historically, polluting and costly solutions resulting in production costs higher than the regulated 
electricity tariff have been implemented in order to guarantee the supply of electricity to its population. 
This is the case for thermal power plants or installed diesel generators:

- French Guiana currently has several thermal power plants with a total installed capacity 
of 140 MW. Their maintenance and the massive consumption of diesel generate a 
significant cost over time.

- French Guiana is highly dependent on fossil fuels. Its main means of production, in 
addition to being polluting, requires fuel whose fluctuating price depends on the 
international market and whose supply within this isolated territory is complex.

To do this, the French Guiana Local Authority has defined long-term objectives aimed at reducing fossil 
energy consumption and promoting renewable energies in order to reduce its environmental footprint 
and its energy dependency. For example, it aims to commission a base electricity generation facility 
with guaranteed power of 20 MW in the West by 2023 from renewable energies. 

This is the context of the CEOG RenewstableⓇ Project which is currently under development with 
construction expected to start in the summer of 2021. Close to Saint-Laurent-du-Maroni, the location 
was chosen by HYDROGENE DE FRANCE, in consultation with the relevant public authorities, to 
meet the high energy demand of the West. The plant will provide continuous electricity from renewable 
energy while avoiding the release into the atmosphere of 39,000 tonnes of CO2 and the use of 12 million 
litres of diesel per year over the next 25 years. Finally, upon completion the CEOG Project will be able 
to generate electricity that is competitive with that currently produced by local diesel generators. In 
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addition, a decree dated 7 May 2021, qualifying the project as a “firm output power production plant”, 
confirmed its rate of return.

Illustration of the power plants generating electricity in French Guiana

To meet the needs of the population, the Group proposed an electricity sales contract to the network 
operator EDF SEI (via the CEOG SPV created by HYDROGENE DE FRANCE - see Section 6) which 
is characterised by:

- the terms of the agreement were defined with EDF SEI and are awaiting final approval 
by the French Energy Regulation Commission (Commission de régulation de l’énergie
- CRE) - the rate of return was approved in a decree dated 7 May 2021: 

- Article 1 of the Decree of 7 May 2021: “The nominal rate of return before tax on fixed 
capital is set at 9.4% for the firm output power production plant project, providing the 
grid operator with continuous power of 10 MW during the day (from 8 a.m. to 8 p.m.) 
and of 3 MW during the night (from 8 p.m. to 8 a.m.), carried by the company Centrale 
Electrique de l’Ouest Guyanais (CEOG) and located in French Guiana”. Furthermore, 
this decree authorised the French Energy Regulation Commission to validate the 
agreement with EDF SEI in a future deliberation for an annual production capacity of 
50 GW per hour; and

- a capacity to supply 10 MW between 8 a.m. and 8 p.m. and 3 MW between 8 p.m. and 
8 a.m.
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Illustration of the infrastructure of the CEOG Project

As part of the construction of the project, HYDROGENE DE FRANCE has brought together an 
ecosystem of leading players who will provide services or technological building blocks:

- An internationally renowned engineering, procurement and construction (EPC) entity 
specialised in the manufacture of power plants. The EPC will guarantee the 
performance of the systems installed and be committed to the total amount invested in 
the project on performance obligations. It will be responsible for installing all the 
components of the CEOG Project, including the fuel cell. This actor has already been 
selected by the CEOG SPV.

- A company specialising in the development, assembly and sale of hydrogen production 
and distribution systems. This company will supply the electrolysers for this project, 
which will represent an installed capacity of 16 MW. This actor has already been 
selected by the EPC following the pre-screening carried out by HYDROGENE DE 
FRANCE.

In addition, as part of this project, HYDROGENE DE FRANCE will supply two high-capacity fuel 
cells. Each of the fuel cells will represent a power of 1.5 MW. The Group will provide a performance 
guarantee for the battery covering a portion of its purchase price for a period of two years. 
The CEOG plant will include the following components: 

- 55 MWp of installed photovoltaic capacity, the panels of which will be supplied by a 
third party to the EPC entity;

- 16 MW of installed electrolyser capacity to be supplied by a third party to the EPC;

- 88 MWh of hydrogen storage (i.e. more than 6 tonnes of hydrogen) through tanks to be 
supplied by a third party to the EPC - the project incorporating 3 MW of fuel cells (see 
below), the 88 MWh of storage is equivalent to a reserve of 29.3 hours if the 3 MW are 
used continuously (i.e. 88 MWh / 3 MW);

- 2 x 1.5 MW of fuel cells developed by HYDROGENE DE FRANCE and Ballard and 
which will be supplied by the Group to the EPC; and

- More than 35 MWh of lithium-ion batteries to be supplied by a third party to the EPC.

The total amount of CAPEX associated with the supply and installation of this equipment represents an 
amount of €130 million (excluding development costs, financial expenses, taxes, etc.).
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At present, the project will be 80% financed with non-recourse debt and 20% with equity. All equity 
providers are listed below: 

- Meridiam (60% of the share capital of CEOG): French asset management company 
created in 2005 and managing nearly €8 billion of assets invested in solar installations, 
hospitals and airports on behalf of pension funds and other sovereign wealth funds;

- SARA (30% of the share capital of CEOG): operator of a refinery in Martinique and a 
distribution network for automotive fuels in the West Indies and French Guiana;

- HYDROGENE DE FRANCE (10% of the share capital of CEOG): the Group aims to 
remain in the capital of the CEOG SPV throughout the duration of the project.

Lastly, the European Investment Bank has already committed to lend €40 million. 

Finally, the CEOG Project is supported by the relevant public authorities, namely the French government 
and local authorities. 

The support of leading industrial and financial players enabled the Group to validate the financial and 
technical relevance of such a project. This project, currently under development, is a world first and 
positions the Group as a pioneer in the development of infrastructures producing electricity from 
hydrogen (Hydrogen-to-Power).

The Group has identified a large pipeline of Renewstable® projects 

The Group has developed a significant pipeline of projects: to date, it represents more than €1.3 billion 
in investments, representing the cumulative amount of CAPEX that will be committed to the 11 
projects comprising the pipeline. All 11 projects in the pipeline are in Phase 1 of development. It is 
specified that these projects comprise three development phases and a construction phase over an 
overall period of 3 to 5 years. At the end of the construction phase, an operating phase of between 20 
and 25 years begins.

The pipeline also represents a supply of 80 MW of fuel cells to be manufactured by the Group. 

The financing of these investments will be carried out through SPVs according to a traditional project 
financing scheme including investor partners and lending partners. The financing of the SPVs targets a 
debt / capital ratio of 80% / 20%. Based on this ratio, the equity financing requirement represents an 
amount of €260 million (20% x €1.3 billion). It is expected that the Group will bring in financial 
partners as investors and that it will itself invest equity in the SPVs. In most cases, the Group is 
expected to be a minority shareholder in these SPVs (the percentage of ownership will be determined 
on a case-by-case basis depending on the number of investment opportunities and the Group’s 
investment capacity). The Group aims to remain a shareholder throughout the duration of the project. 

As part of the construction of the pipeline, several stages have been defined by the Group:

- Phase 1: Creation of the SPV, identification and security of the sites, confirmation of 
the client’s interest and launch of the environmental and ecological studies and the 
authorisation process;

- Phase 2: Obtaining administrative authorisations, calls for tenders from the project’s 
technical (EPC & O&M) and financial (lenders) partners, negotiation of the power 
purchase agreement (PPA) and entry of the co-investors in the SPV; 

- Phase 3: Finalisation of project contracts (Financing, PPA, EPC, O&M, etc.), financial 
closure marking the end of Phase 3;
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The typical overall duration of Phases 1, 2 and 3 is between two and three years.

- Phase 4: Construction of the project over a total period of 12 to 24 months -
HYDROGENE DE FRANCE is responsible for supervising the works and providing 
the fuel cell;

- Phase 5: Start of operation of the project; HYDROGENE DE FRANCE oversees 
operation and maintenance. 

Pipeline overview to date

In addition to the CEOG Project, which is already in Phase 3 and is not included in the pipeline, all 11 
projects in the pipeline are in Phase 1 of development: creation of a special purpose vehicle (project 
company), feasibility studies, land signing, environmental studies, power generation approvals, and/or 
development bank support. It is specified that these projects comprise three development phases and a 
construction phase over an overall period of 3 to 5 years. At the end of the construction phase, an 
operating phase of between 20 and 25 years begins.
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The Group expects to move a number of these projects into Phase 2 during 2021. 

Summary table of the progress of pipeline projects:

Projects Phase 1
Development

Phase 2
Obtaining 

permits and 
authorisations  

Phase 3
Closing

Phase 4
Construction 

Phase 5
Operation 

Mexico X
Barbados X
French 
Guiana 

X

Cyprus X
Australia 1 X
Australia 2 X
Indonesia 1 X
Indonesia 2 X
Indonesia 3 X
Indonesia 4 X
New 
Caledonia

X

Examples of websites for some projects are listed below: 

- RSB – Barbados: www.renewstable-barbados.com

- CRT – Cyprus: www.hdf-cyprus.com

- LOS CABOS – Baja California Sur: www.energia-loscabos.com

- BAMAGA – Australia: www.renewstable-bamaga.com

- CAGOU – New Caledonia: www.cagou-energies.com

In addition, the Group has identified a number of opportunities representing nearly €2.5 billion in 
cumulative investments for which HYDROGENE DE FRANCE has initiated discussions with local 
players (ministries of energy, grid operators, local partners, etc.). Once the stakeholders have agreed on 
a location, connection and service, these projects will move into Phase 1. The Group expects to convert 
some of these projects to Phase 1 during 2021.

The financing of the SPVs carrying projects identified as opportunities will be achieved through a 
traditional financing scheme including investor partners and lenders. The financing of these SPVs targets 
a debt / capital ratio of 80% /20%. The Group intends to make equity investments, in most cases as a 
minority shareholder, in the SPVs. The percentage of ownership will be determined on a case-by-case 
basis depending on the number of investment opportunities and in light of the Group’s investment 
capacity. The Group aims to remain a shareholder throughout the duration of the project. 

http://www.renewstable-barbados.com/
https://www.hdf-cyprus.com/
https://www.energia-loscabos.com/
http://www.renewstable-bamaga.com/
http://www.cagou-energies.com/
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Review of the pipeline and opportunities 

Case study on the development of a major pipeline in Indonesia by the Group

The Group has identified many opportunities in Indonesia following the establishment in September 
2020 of a Company representative office comprising a team of four people. The Indonesian islands 
enjoy an enormous tourist attractiveness leading to significant stable energy requirements. In addition, 
the Indonesian islands are marked by strong geographical constraints. Indonesia has to contend with an 
immense territory split between 17,508 islands over a distance comparable, from west to east, to that 
between Dublin and Tehran. As they do not benefit from infrastructures adapted to such a region, the 
RenewstableⓇ projects are perfectly adequate. In addition, there is a strong political will to implement 
such projects. 

This strong political will, which aims to establish solutions that generate green and stable electricity, 
has resulted in the support of various emblematic institutions such as: 

- Ministries: the Ministry of National Planning and Development, the Ministry of Energy 
and Mineral Resources, the Ministry of Development of Underprivileged Regions and 
the Government of the Provinces of Tangara de Serra. 

- Development agencies: the Foreign and Commonwealth Office, the ASEAN Centre for 
Energy, the United Nations Development Programme, Hivos, the OECD, the Asian 
Development Bank and the German International Cooperation Agency for 
Development (GIZ).
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5.2.3 The Group is a developer of HyPowerⓇ Hydrogen-to-Power projects.

The Group develops HyPower® projects to supply mainly on-demand electricity from hydrogen coming 
from hydrogen infrastructures: 

- Transmission networks;

- Underground storage in saline caves; and

- Hydrogen infrastructures linked to mobility and industry. Unlike a Power-to-Power project, a 
Hydrogen-to-Power project does not include hydrogen production and is exclusively focused 
on the development of a power plant consisting mainly of high-capacity fuel cells provided by 
the Group. 

Through its HyPower® projects, the Group aims to produce electricity for the needs of the grid or 
consumption sites (industrial plants or data centres). The plants will provide a renewable electricity 
capacity reserve service, in particular as a replacement for existing coal-fired plants.

As for its Renewstable® projects, HYDROGENE DE FRANCE will finance its HyPower® projects 
through the creation of a SPV. Several types of investors will participate in this financing: banks, the 
Group and capital providers. HYDROGENE DE FRANCE aims to remain the minority or majority 
shareholder of the SPV throughout the duration of the project (the percentage of ownership will be 
determined on a case-by-case basis depending on the number of investment opportunities and the 
Group’s investment capacity).

Operation of a Hydrogen-to-Power project

Cleargen: a world first for the installation of a high-power fuel cell in a complex environment

Benefiting from unique know-how in the design and production of high-capacity fuel cells and a world 
leader, Ballard collaborated with HYDROGENE DE FRANCE for the first installation of high-capacity 
fuel cells in the world. This installation took place in a complex environment. The 1-MW fuel cell with 
a lifespan of 15 years was integrated into a SARA refinery in Martinique to produce electricity from the 
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hydrogen produced (byproduct) by the refinery process. As the refinery has been in existence for nearly 
50 years, this project posed a significant technical challenge for HYDROGENE DE FRANCE.

The sale of electricity in connection with the fuel cell is covered by a PPA between the SPV owned by 
SARA and EDF SEI. 

The project represented more than €10 million of CAPEX and benefited from a European subsidy of 
€4.6 million from FCH/JU within the framework of a European research project.

Cleargen was an important project for HYDROGENE DE FRANCE: it was the first installation of a 
CE-certified fuel cell (certificate proving compliance with the applicable directives in terms of safety, 
health and environmental protection), as well as a first project co-developed with Ballard after three 
years of collaboration, serving as a basis for the ongoing partnership. HYDROGENE DE FRANCE 
played a central role in this project, being in charge of all technical and financial aspects and of the 
project management. The site was inaugurated in 2019 and the SPV AQUIPAC structuring this project 
was sold in full by the Group in 2018. The European research project was closed on 30 September 2020. 
There is no longer any capital link between HYDROGENE DE FRANCE and this SPV. 

Illustration of the fuel cell delivered as part of the Cleargen Project

European Hydrogen Backbone: development of the hydrogen infrastructure on a European scale
- https://gasforclimate2050.eu/ehb/ 

To develop its HyPower® projects the Group will rely on hydrogen production and distribution 
infrastructures, in particular the construction of a hydrogen transport network on a European scale as 
envisaged by the European Hydrogen Backbone initiative.

With the aim of facilitating the distribution of hydrogen in Europe, a group of European gas 
infrastructure companies is collaborating to create a network of interconnected hydrogen gas distribution 
pipelines. 75% of the network would be based on adapting existing gas infrastructures, which are 
expected to gradually become redundant, as natural gas volumes are expected to decline in the future. 
The objective is to replace gray hydrogen with green or decarbonised hydrogen at a competitive price. 
As natural gas is highly polluting, hydrogen would replace it in all applications (industry, heating, 
electricity, transport) as its price competitiveness increases. Price competitiveness is essential to reduce 
emissions while maintaining the competitiveness of European industry.
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European Hydrogen Backbone Initiative participants

This initiative responds to the European Commission’s ambition to reduce greenhouse gas emissions by 
at least 55% by 2030 and carbon neutrality by 2050, targeting as a priority sectors “difficult to 
decarbonise” such as industry, transport and energy production. Hydrogen has been identified as a key 
element in achieving this objective in all these sectors.

Development of the European Hydrogen Backbone infrastructure

2030 2040 

Source: European Hydrogen Backbone - Madrid Forum 14 October 2020. 

Based on the development of this transmission network HYDROGENE DE FRANCE wants to:

- Help to decarbonise the energy sector;
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- Support the mass production and distribution of green or decarbonised hydrogen by 
being one of the main consumers;

- Replace polluting thermal power plants (lignite, coal, etc.); and

- Produce, at a competitive price and on demand, clean electricity to compensate for the 
intermittency of solar and wind energy.

HyDeal: association of 30 companies aiming to supply a massive quantity of green hydrogen at a 
competitive price

In response to the European Hydrogen Backbone, a collective of 30 energy manufacturers, including 
HYDROGENE DE FRANCE, has been created (HyDeal) with the aim of supplying green hydrogen at 
a price of €1.5 per kg. This collective brings together gas transmission and storage operators (Enagas, 
OGE, SNAM, GRTgaz, Teréga), equipment manufacturers (McPhy, Vinci Construction), developers of 
photovoltaic projects (e.g. Qair), infrastructure funds (e.g. Meridiam) and advisors (e.g. European 
Investment Bank). The objective is to supply a massive amount of hydrogen (3.6 million tonnes per 
year) at the price of fossil fuels (€1.5/kg), facilitating the transition to a low-carbon economy and 
enabling Europe to achieve a 100% renewable electricity mix.

HyDeal Initiative participants

The ambition of HyDeal is to achieve an installed capacity of 95 GW of solar and 67 GW of electrolysers 
by 2030 to supply 3.6 million tonnes per year to the energy, industrial and mobility sectors via gas 
transmission and storage infrastructures, i.e. the energy equivalent of 1.5 months of oil consumption in 
France. The industrial innovation lies in the target price delivered before 2030, equivalent to fossil fuels. 
Green hydrogen would be produced by electrolysis of water from the solar energy from the Iberian 
Peninsula, with production expected to begin in 2022.

HYDROGENE DE FRANCE is part of this initiative as an energy company producing electricity with 
the installation of multi-megawatt power plants. Under HyDeal, the Group would position itself as one 
of the largest consumers of green hydrogen in Europe. 
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The Group has identified significant development opportunities for HyPowerⓇ projects

HYDROGENE DE FRANCE’s strategy is to support the deployment of hydrogen infrastructures in 
parallel with the gradual decommissioning of traditional coal and gas power plants in Europe. In this 
context, the Group aims to deploy HyPowerⓇ projects to be carried out in two phases: 

- Deployment of 100 MW to 200 MW of fuel cells by 2025 with the objective of deploying one 
to three projects per key European country (France, Belgium, Germany, Spain, Italy and the 
Netherlands); and

- Achievement of an installed capacity of 4 GW from 2030 depending on the deployment of 
hydrogen infrastructures.

These deployment targets have been set on the basis of an estimated market following discussions 
between the Group and European gas transmission system operators. 

Although HyPower® projects are being discussed in several countries, their degree of maturity does not 
allow them to be included in the pipeline. This is why the revenue target of €100 million by 2025 mainly 
consists of revenue from Renewstable® projects.

To support this deployment, the Group has implemented a strategy of developing partnerships with 
European gas network operators. In particular, the Group has signed memoranda of understanding with 
Enagas and Teréga (see Section 5.5.3):

- Memorandum of understanding with Teréga: signed in March 2020 with the aim of co-
developing a hydrogen infrastructure and, more specifically, solutions for the geological storage 
of energy in saline cavities;

- Memorandum of understanding with Enagas: signed in March 2021 with the aim of developing 
and installing high-capacity fuel cells in Spain, as well as underground hydrogen storage 
infrastructure solutions.

Summary of the two deployment phases of HyPower® projects identified by the Group



63

A) Phase 1 (by 2025)

In Phase 1, the Group’s objective is to deploy multi-megawatt power plants in six European countries 
(France, Belgium, Germany, Spain, Italy and the Netherlands) and install 100 MW to 200 MW (10 to 
20 fuel cell installations – each installation comprising several fuel cells representing a total capacity of 
10 MW) in Europe over the next five years. These plants will be directly connected to green or low-
carbon hydrogen production infrastructures until the transmission networks are available, in order to 
transform green hydrogen into clean and competitive electricity.

Initially, the Group aims to participate in pilot projects on local networks in partnership with 
transmission system operators (TSO). Apart from the need for immediate profitability, these pilots aim 
to demonstrate the relevance of hydrogen as a replacement for natural gas and by opening up new uses. 

One of these pilot projects, the HyPower Moselle/Saar Project, is part of the Greater Hydrogen Region 
industrial basin project initiated by Creos Deutschland, GRTgaz, and Encevo.

Illustrative case study: HyPower Moselle/Saar Project, part of the Greater Hydrogen Region 
Project

The Greater Hydrogen Region Initiative, a new hydrogen cluster in Western Europe, has been developed 
by Creos Deutschland, GRTgaz, and Encevo. Its area of action comprises the Länder of Saarland and 
Rhineland-Palatinate in Germany and Lorraine in France. The Wallonia Region in Belgium and the 
Grand Duchy of Luxembourg are also involved. The initiative will accelerate synergies across all 
sectors, from production to consumption. Thus, the development of hydrogen solutions for the Greater 
Region will be coordinated. Ultimately, this collaboration will be used to create an integrated European 
hydrogen network. Several projects are already part of the initiative, including the MosaHYc Project, 
developed by GRTgaz and Creos, HydroHub Fenne, led by Steag and Siemens Energy, and Emil’Hy 
developed by Gazel Energie.

The Group is part of this initiative. In this context, HYDROGENE DE FRANCE is developing the 
HyPower Moselle/Saar Project (Moselle Saar HYdrogen Conversion), developed by GRTgaz and Creos 
Deutschland, which aims to create a hydrogen transport infrastructure of 70 km linking the Saar 
(Germany), the Greater East Region (France) and the Luxembourg border, by adapting the existing 
network used by steelworks in the Lorraine basin. This network will have a transport capacity of up to 
20,000 cubic metres per hour. The project will secure the supply of hydrogen for mobility uses and for 
industrial sites.

Furthermore, HYDROGENE DE FRANCE is in discussions with two hydrogen production projects, 
which are also part of the Greater Hydrogen Region: one led by Gazel Energie in France and another 
led by Siemens Energy and Steag (a German network operator) in Germany. These two projects aim to 
produce decarbonised hydrogen for local use, then to transmit it for the needs of a large steel plant in 
Germany, via the GRTgaz and CREOS Deutschland transmission network. The Group’s objective in 
this project is to install 10 MW (several fuel cells representing a total capacity of 10 MW), on each side 
of the border, connected to the two hydrogen production projects over the next few years. Subsequently, 
they will be directly connected to the Greater Hydrogen Region Project when it is operational.

B) Phase 2 (from 2030)

In Phase 2, the Group aims to increase the capacity of its plants to several hundred MW per HyPowerⓇ

plant and multiply the number of installations both in the countries addressed during Phase 1 and in new 
countries including Denmark, the Czech Republic, Greece and Portugal. The Group aims to install a 
cumulative capacity of 4 GW from 2030, subject to the deployment of the hydrogen infrastructure.
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With its HyPower® projects, the Group is positioning itself to be one of the main producers of electricity 
from hydrogen, and thus participate in the transition of the European electricity system.

5.2.4 HYDROGENE DE FRANCE has developed real industrial know-how in the 
development of high-capacity fuel cells for its projects 

The projects developed by the Group require the use of high-capacity fuel cells (above 1 MW) that meet 
the needs of an electricity grid operator. The Group thus observed that there were no industrialised fuel 
cells adapted to the needs of an electricity grid operator. This is why HYDROGENE DE FRANCE 
conducted a process to select a partner to develop fuel cells meeting the requirements of the energy 
market: sustainable, highly efficient, high-power fuel cells offering guarantees of competitive 
performance for its projects.

After studying the market and technology for nearly four years between 2016 and 2019, HYDROGENE 
DE FRANCE selected Ballard to develop high-capacity fuel cells. Ballard, as a leader in the 
development of proton exchange membrane (PEM) fuel cells for the automotive and transportation 
industry, provides the most reliable fuel cell stacks on the market and has significant intellectual property 
(the company has built up a portfolio of 1,400 patents). 

PEM fuel cells are currently considered to be the most versatile and they produce a maximum of energy 
for a given installed capacity. They offer a very high density given their light weight. In addition, PEM 
fuel cells operate at low temperatures (around 80 degrees Celsius). Cold starting not only avoids 
premature fuel cell deterioration and therefore increases fuel cell life, but also makes fuel cells highly 
suitable for the automotive industry and power supply. Lastly, they benefit from the strong economies 
of scale generated by the automotive industry, thereby improving their price competitiveness. This is 
why HYDROGENE DE FRANCE has opted for PEM technology. 

HYDROGENE DE FRANCE has entered into a partnership with Ballard for the development of 
a high-capacity fuel cell 

The mission of Ballard and HYDROGENE DE FRANCE is to design the first fuel cells adapted to the 
needs of electricity production combined with stationary energy storage. Such fuel cells are 
characterised by a high capacity, a long life time and a level of reliability adapted to the requirements 
of an electricity grid operator. Although there are high-performance electrolysers and storage tanks 
suitable for high-capacity use on the market, no industrial-scale fuel cell of sufficient power (more than 
1 MW) to convert hydrogen into electricity, while meeting the needs of a grid operator, has yet been 
developed. To date, only non-industrialised demonstrators have been developed. 

After competing with several players, Ballard was selected by HYDROGENE DE FRANCE. Indeed, 
the Canadian company was the only one to offer a fuel cell with a lifespan as long as 20 years and had 
already collaborated with HYDROGENE DE FRANCE as part of the Cleargen Project. Founded in 
1979, Ballard designs, develops and manufactures PEM fuel cells for heavy transport (buses, trucks, 
ferries and trains). The company is listed on Nasdaq and on the Toronto Stock Exchange (TSX). Today, 
it employs nearly 900 people. 

As part of a partnership signed in December 2019, a product development and licence agreement was 
signed between HYDROGENE DE FRANCE and Ballard on the design of fuel cells that can meet the 
requirements of a grid operator. This agreement allows the Group to benefit from an exclusive 
worldwide license giving the right to manufacture and market the design developed by Ballard and 
HYDROGENE DE FRANCE for at least seven years for fuel cells adapted to the production of 
electricity in connection with Renewstable� and HyPower� projects.

Ballard and HYDROGENE DE FRANCE are tasked with designing and supplying a high-capacity fuel 
cell that is easy to use and has a lifespan of more than 25 years. As such, Ballard is committed to 
providing the Group with the relevant intellectual property licences as well as training for the assembly 
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and maintenance of the developed fuel cell. HYDROGENE DE FRANCE will be responsible for the 
assembly and industrialisation of these high-capacity fuel cells. 

Under this agreement, HYDROGENE DE FRANCE is required to pay royalties to Ballard, which are 
included in the price of the fuel cell stacks. 

As part of the industrialisation of the fuel cells in the plant to be deployed in Bordeaux, 
HYDROGENE DE FRANCE will be responsible for the engineering related to the assembly of 
the fuel cell components and Ballard for providing the fuel cell stacks

While Ballard will be in charge of supplying the fuel cell stack, HYDROGENE DE FRANCE will be 
in charge of the engineering related to the assembly of all components constituting the fuel cell. To this 
end, the Group will be in charge of developing an ecosystem of suppliers of the components needed to 
assemble the fuel cell, on the basis of a Bill of Materials provided by Ballard. These ancillary elements 
around the fuel cell stack, which will be assembled by the Group, enable water treatment, fuel 
management and electrical management of the fuel cell. They include: 

- a purification, filtration and humidification system for the fuel and the oxidant;

- a temperature control system that prevents overheating of the fuel cell;

- an evacuation system to eliminate excess gas and water vapour produced by the fuel 
cell; 

- a DC-AC converter (direct and alternating current) to supply the network operator with 
electricity;

- a control and management system that enables continuous analysis of the operation of 
each of the components of the fuel cell; and

- a security system to ensure system operation.

Manufacturing will be carried out in the Blanquefort plant, which is scheduled to be operational in 2023. 
The construction of the plant will require an investment of €20 million including the facilities, materials 
and equipment necessary for the industrialisation and operation of the plant. Pending the opening of the 
plant in 2023, the fuel cells required for the CEOG Project will be assembled in the Ballard plant in 
Canada with the participation of HYDROGENE DE FRANCE teams. 

The fuel cell developed with Ballard aims to address the needs of HYDROGENE DE FRANCE for its 
Renewstable® and HyPower® projects. 

HYDROGENE DE FRANCE aims to address the maritime market with its fuel cells 

HYDROGENE DE FRANCE signed a memorandum of understanding with ABB in April 2020 to 
jointly address the maritime market.

The maritime industry is increasingly singled out for the significant CO2 emissions that it generates. 
This industry is responsible for the emission of 940 million tonnes of CO2 per year. This is why the 
players in the sector, encouraged by government organisations, are mobilising to develop the maritime 
industry of the future, which aims to considerably reduce its CO2 emissions. This is for example the 
case of the International Maritime Organization, which has implemented restrictions on emissions of 
acidifying substances (NOx and SOx) or the case of the European Union and the United States, which 
are working on regulations aimed at reducing CO2 emissions in the ocean. Consequently, several 
players, including ABB and HYDROGENE DE FRANCE, are promoting the use of fuel cells as a 
solution for maritime propulsion. 
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Fuel cells could have two types of use: to supply auxiliary power (complementary to the propulsion 
already installed in ships) or to provide the main propulsion of ships. 

HYDROGENE DE FRANCE is working with ABB on the industrialisation of high-power maritime fuel 
cells at its Blanquefort plant, which are being developed between ABB and Ballard. The aim is to pool 
the industrial production tool and benefit from the similarities between the fuel cells developed for the 
stationary market and those used for the maritime sector.

HYDROGENE DE FRANCE aims to address the market for electricity production for data 
centres

Today, the information and communications technology (ICT) sector accounts for between 5% and 9% 
of global electricity consumption and is responsible for 2% of CO2 emissions. At this rate, the CO2 
emissions from the ICT sector could reach 14% of global emissions by 2040 (according to the report 
“Supporting the Green Transition - Shaping Europe’s Digital Future” drafted by the European 
Commission). It should be noted that data centres are particularly responsible for these CO2 emissions 
and that they will proliferate in the future due to the deployment of 5G, the development of artificial 
intelligence and the considerable increase in cloud services.

As part of the European Green Deal voted in January 2020, the European Commission has set ambitious 
targets for the development of a new generation of data centres in order to reduce the CO2 emissions 
related to their use. In addition, the major players in the industry (Google, Microsoft) are also starting 
to work on data centres that do not emit CO2. This is the case, for example, with Google, which 
published a study “24/7 by 2030: Realizing a Carbon-free future” in which the company undertakes to 
ensure that its data centres no longer emit any CO2 by 2030. 

In this context, hydrogen appears to be a solution. By storing the renewable energy consumed and 
transforming it into electricity when requested by the data centre, hydrogen makes it possible to operate 
non-polluting data centres.

HYDROGENE DE FRANCE has started working on this subject and signed a memorandum of 
understanding in February 2021 with Atos. This partnership aims to co-develop a solution using ATOS 
artificial intelligence combined with the HYDROGENE DE FRANCE energy generation solution to 
enable a very high penetration of renewable energies into the electricity consumption of data centres. 
The two companies plan to set up a demo plant in 2023. 

5.2.5 Description of the business model 

HYDROGENE DE FRANCE acts as a developer of electricity production projects: it designs, conducts 
the necessary studies, coordinates with the stakeholders and organises and secures the financing of the 
project through a special purpose vehicle (SPV). The Company is developing, alongside partners, 
projects for the construction of high-power electricity plants (Multi-Megawatt) based on green or 
decarbonised hydrogen, which is a world first, enabling the Company to claim pioneer status. These 
plants are designed to meet the needs of grid operators. These production units include high-power 
hydrogen fuel cells, supplied by the Company, which benefits from a licence for this technology granted 
by Ballard with worldwide exclusivity until 2026. The development and construction of these projects 
is carried out in several phases over a period of 3 to 5 years. The projects are carried out by SPVs, which 
are financed mainly though borrowing and, to a lesser degree, through equity, with a minority stake held 
by the Company. The Company invoices the SPV for development costs and fuel cells. The Company’s 
business model consists of: 

(i) Participating in the creation of SPVs for projects to provide an electricity sales service to grid 
operators using the storage capacities offered by hydrogen technologies. The sale of electricity 
is carried out under the signature of a power purchase agreement (PPA) or a capacity-type 
agreement with the local grid operator;
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(ii) Developing projects and sell fuel cells to said SPVs: project development enables 
HYDROGENE DE FRANCE to collect development fees and fuel cell sales revenue from the 
SPVs (both being recognized in the Group’s accounts when it loses control);

(iii) Financing these SPVs alongside third-party investors. The Company intends to remain in the 
capital of the SPVs (mainly as a minority shareholder), (the percentage of ownership will be 
determined on a case-by-case basis depending on the number of investment opportunities and 
the Group’s investment capacity), which will enable it to receive dividends once the project is 
built, depending on the dividend payment capacity of the SPVs.

5.2.5.1 Renewstable® business model 

Composition of a SPV and stakeholders

The SPV created by the Group uses an ecosystem of players: 

Composition and ecosystem of a SPV

- HYDROGENE DE FRANCE, which acts as (i) developer and project coordinator, (ii) 
supplier of high-capacity fuel cells, (iii) investor in the SPV alongside third-party 
investors, and (iv) supervisor of plant operations and maintenance. The Group will 
provide a fuel cell performance guarantee covering a fraction of the purchase price of 
the cell for a minimum period of two years. 

- An Engineering, Procurement and Construction (EPC) entity, specialised in the 
manufacture of power plants, is responsible for installing all the components of a 
project, including the fuel cell. This player is selected by HYDROGENE DE FRANCE. 
The EPC guarantees the performance of the installed systems and provides a 
performance guarantee covering the total amount invested in the project during the 
construction phase and two to three years after construction.
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- A company specialising in the development, assembly and sale of hydrogen production 
and distribution systems. This company will supply the electrolysers for the projects.

In addition, a number of suppliers have been selected for the development of projects to provide the 
following equipment:

- Wind turbines and photovoltaic panels;

- Hydrogen storage (tanks) and compression solutions;

- Battery (a short-term storage solution complementary to hydrogen technology).

Stakeholders in the financing of the SPVs:

- Financial institutions: bank debt without recourse to shareholders (80% of the total 
targeted financing) under a financing agreement with the SPV;

- Equity providers (20% of total targeted financing): HYDROGENE DE FRANCE and 
third-party investors, e.g. infrastructure funds or local partners. In the vast majority of 
cases, HYDROGENE DE FRANCE will hold a minority stake. As part of the entry of 
co-investors, the Company will sell shares. HYDROGENE DE FRANCE aims to 
remain a shareholder in all its projects throughout their duration (the percentage of 
ownership will be determined on a case-by-case basis depending on the number of 
investment opportunities and the Group’s investment capacity).

Financing is enabled by the implementation of PPAs signed between the SPV and the grid operator:

- Grid operator: it purchases the electricity produced by the project supported by the SPV 
via a PPA of more than 20 years. This agreement allows the grid operator to purchase 
continuous electricity, and the SPV to have visibility on its sale price throughout the 
duration of the agreement. The price of the energy depends on local regulations (for 
example, in French Guiana, where the CEOG Project is being developed, the price can 
reach €400 per MWh [genset] with an average price of around €240 per MWh in French 
Guiana of which almost half comes from the Petit Saut hydroelectric dam at a price of 
around €110 per MWh). 

The other stakeholders in project development include:

- Local authorities, which are responsible for validating the electricity sales agreement, 
and government agencies for the reservation of the land;

- Financial, tax and legal advisors.
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Overview of the business model

Business model of Renewstable® projects

During Phase 1, HYDROGENE DE FRANCE owns 100% of the SPV created and therefore does not 
recognize revenue from the provision of development services (development costs), as they concern 
intra-group flows.

From Phase 2 onwards, once the Group brings in third-party investors and transfers control in the SPV, 
HYDROGENE DE FRANCE is able to recognize in its accounts the development fees charged to the 
SPV once the Company has become a minority shareholder in the SPV’s capital. This is also the case 
during Phase 3.

During Phase 4 (Construction), the Group recognizes revenue from the sale of the fuel cell to the EPC. 

During Phase 5 (Operation), the Group supervises the operation and technical maintenance of the plants 
and receives revenue for this service. The Group will also receive dividends in proportion to its level of 
ownership in the SPV.

Thus, HYDROGENE DE FRANCE aims to recognize revenue representing a total of between 12% and 
17% of the CAPEX of projects between Phases 1 and 4 through development fees and the sale of fuel 
cells. 

5.2.5.2 HyPower® business model

Composition of a SPV and stakeholders

As for its Renewstable® projects, HYDROGENE DE FRANCE will finance its HyPower® projects 
through the creation of an SPV with the following stakeholders:

- HYDROGENE DE FRANCE, which will play the role of (i) developer and project 
coordinator, (ii) supplier of high-capacity fuel cells, (iii) investor in the SPV alongside 
third-party investors, and (iv) supervisor of plant operations and management;
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- Producers, transporters (gas network operators / TSO) and suppliers of hydrogen 
storage solutions (third-party companies);

- Local authorities and government agencies;

- Financial, tax and legal advice;

- SPV financing provided by a mix of debt and equity similar to that of Renewstable®

projects;

- Electricity grid operators.

Several power purchase agreements are under discussion, including capacity agreement and on-demand 
electricity sales agreements. 

Overview of the business model

Business model of HyPower® projects

For HyPower® projects, the revenue generation mechanism will be the same as for Renewstable®

projects. However, HYDROGENE DE FRANCE’s objective is to generate revenue from the 
development costs and the sale of fuel cells which would constitute nearly 70% of a project’s CAPEX. 
This is made possible by the fact that the main component of these projects is the fuel cell to be supplied 
by HYDROGENE DE FRANCE.

5.3 Company organisation

5.3.1 Operational organisation of the Company 

Damien Havard - Chairman and Chief Executive Officer

As an entrepreneur, Damien Harvard founded a design office, Immosun Solutions, specialising in 
renewable energies, and in particular photovoltaic panels. After seeing a need in the energy market for 
long-term storage solutions to address the problem of intermittent renewable energies, Damien Havard 
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created HYDROGENE DE FRANCE in 2012. Based on his technical expertise in hydrogen as well as 
in the development of renewable energy projects, Damien Harvard has recruited qualified employees 
from leading companies in their respective markets. The team formed by Damien Harvard contributes 
to the strong development of HYDROGENE DE FRANCE, through its expertise in hydrogen gas and 
in the deployment of renewable energy projects on an international scale.

Jean-Noël Mareschal de Charentenay - Deputy Chief Executive Officer

Jean-Noël Mareschal de Charentenay co-founded Exosun in 2007, a supplier of photovoltaic solutions 
for large-scale projects comprising trackers and fixed structures, which was acquired by ArcelorMittal 
in 2018. As Head of Business Development for Exosun, Jean-Noël Mareschal de Charentenay led the 
company’s global strategy, international presence and alliances. In 2017, Jean-Noël Mareschal de 
Charentenay joined HYDROGENE DE FRANCE, bringing his expertise in renewable energy project 
development and business strategy.

Henri Le Bouvier - Chief Financial Officer

Henri Le Bouvier has 16 years of experience in the audit and financial consulting industry. Henri Le 
Bouvier spent nine years in the audit department of Deloitte. He led several missions as Chief Financial 
Officer in several companies as part of his position as financial advisor at Bridge Finance. In 2020, 
Henri Le Bouvier was on assignment at HYDROGENE DE FRANCE as Chief Financial Officer. Henri 
Le Bouvier holds a degree in accounting and a master’s degree in accounting, control and audit from 
IAE Bordeaux.

Hanane El Hamraoui - Head of Industrial Affairs 

Hanane El Hamraoui has five years of experience at Exosun (ArcelorMittal) as Head of Industrialisation. 
In 2018, she joined HYDROGENE DE FRANCE, bringing her industrial project management expertise 
with the aim of developing the production of high-capacity fuel cells in the Bordeaux plant. Hanane El 
Hamraoui holds a master’s degree in mechanical and energy engineering from INSA and a master’s 
degree in mechanical engineering from Seoul National University.

Charlie Desmoulins - Chief Investment Officer

Charlie Desmoulins has nine years of experience at EDF. He began his career as a Manager of Logistics 
Management for Photovoltaic Projects, before being promoted to Head of New Projects and Partnerships 
in the EDF Waste & Dismantlement Department. In 2017, Charlie Desmoulins joined HYDROGENE 
DE FRANCE, bringing his strong expertise in the international development and acquisition of 
renewable energy projects. Charlie Desmoulins is a graduate of Ecole des Mines de Nantes with a 
master’s degree in industrial engineering. 

Yann Augustin - Technical Director

Yann Augustin has 13 years of experience at Air Liquide. He began his career as an Electrical Engineer, 
before being promoted to Head of the Electrical Department. In 2018, Yann Augustin joined 
HYDROGENE DE FRANCE, bringing his expertise in implementing new products and processes, 
assessing quality and environmental considerations, as well as managing the team of engineers. Yann 
Augustin holds a master’s degree in electrical and electronics engineering from ECAM-EPMI.

Jean-Baptiste Casedevant - Head of Projects

Jean-Baptiste Casedevant has 15 years of experience at EDF Renewables. He began his career as a 
Project Engineer, before being promoted to Managing Director of the portfolio of multi-GW renewable 
energy projects in North America. In 2020, Jean-Baptiste Casedevant joined HYDROGENE DE 
FRANCE, contributing his skills in the management of high-capacity international renewable energy 
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projects. He holds a master’s degree in energy and environment engineering from Ecole Centrale de 
Nantes.

Mathieu Geze - Head of Asia-Pacific

Mathieu Geze has nine years of experience in the development of international renewable energy 
projects, at Solazero and then at Exosun (ArcelorMittal). He began his career at Solazero as an 
International Business Developer. Mathieu Geze then spent five years as International Sales Director at 
Exosun (ArcelorMittal). In 2018, Mathieu Geze joined HYDROGENE DE FRANCE, contributing his 
skills in the development of new renewable energy projects internationally, particularly in Asia. He 
holds a master’s degree in management from IAE and a master’s degree in intellectual property law 
from the University of Social Sciences (Toulouse I). 

5.3.2 The Blanquefort production site (Bordeaux metropolitan area)

The Blanquefort plant 

The Group’s ambition is to build a plant to assemble the Ballard fuel cell stacks with all the fuel cell 
components. It would be the first high-capacity mass production plant in the world. It aims to respond 
to a major challenge for the Group’s projects: to industrialise and standardise the production of fuel cells 
to reduce their cost while improving their reliability and maintenance.

The land identified to build the plant was the subject of a call for expressions of interest. The Group was 
selected as part of the call after being auditioned by the Bordeaux Metropolitan Area in November 2020. 
This is a former Ford industrial site, located in Blanquefort (Bordeaux metropolitan area) and closed 
since 2019. Following its closure, 800 industrial jobs were lost.

The Group has been designated by the Nouvelle-Aquitaine Region, the city of Blanquefort and the 
Bordeaux Metropolitan Area as the buyer of part of the site in April 2021 following the call for 
expressions of interest launched in March 2020. 

The construction of the plant represents a total CAPEX of €20 million and is expected to be completed 
in 2023. This CAPEX of €20 million is intended to finance the plant’s premises as well as the materials 
and equipment required for the industrial process and its operation. In 2023, the plant will reach a size 
of 5,000 square meters (warehouse and offices) on a site of 3.5 hectares. The Group plans to hire 
employees who will be fully dedicated to the manufacture of fuel cells. With eight assembly lines, the 
ambition is to be able to assemble a fuel cell in one month and achieve an annual production capacity 
of over 100 MW.

Illustration of the plant developed by HYDROGENE DE FRANCE in Blanquefort
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5.4 Competitive advantages

5.4.1 Know-how related to the integration of hydrogen in renewable electricity generation 
projects 

The integration of hydrogen in renewable electricity generation projects

The Group’s know-how in the development of electricity generation projects is initially based on the 
same expertise as an independent electricity producer:

- Expertise related to project development and design: this phase validates the technical, 
economic and environmental feasibility of projects (building permit, ecological impact, 
environmental impact, public inquiry, etc.) as well as the configuration of the project 
according to the characteristics of the site (installed capacity of wind and solar and 
installed capacity of fuel cells and batteries);

- Financing know-how: the Group structures the financing of projects developed with the 
help of partner investors and bank lenders;

- Project management know-how: the Group is involved in carrying out work related to 
its various projects, i.e. the monitoring of construction and commissioning, thus 
guaranteeing the reliability of power plants; and

- Expertise related to the operation and maintenance of power plants: the Group is an 
energy producer supervising its power plants with the help of technicians. 

In addition, the Group has developed expertise in combining hydrogen technology in renewable 
electricity generation projects. Thus, the Group is able to integrate an electrolyser, a fuel cell and 
hydrogen tanks within an electricity generation project producing renewable energy. 

Unlike an independent electricity producer who focuses on injecting renewable energies into the grid 
without worrying about the intermittent nature of these energies, HYDROGENE DE FRANCE has 
developed a detailed understanding of the needs of grid operators by aiming to deploy infrastructures 
allowing the injection of non-intermittent renewable electricity. 
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Development of IT simulation tools for Renewstable projects

Illustration of the IT platform developed by the Group

The Group has developed an IT sizing tool for its Renewstable projects that makes it possible to estimate 

the price of the electricity, their load curve and the resulting internal rate of return (IRR). 

The electricity price estimated by the tool is based on the technical and financial parameters of the 

electricity generation project. These parameters are:

- The electricity demand desired by the grid network operator;

- The size of the project (the capacity of renewable energy installed); and

- The Financial assumptions (CAPEX, OPEX, etc.).

The Group’s sizing tool was designed in-house by the teams over six years. The tool was first developed 
on Excel, and then designed on Python (programming language). 

The sizing tool is used by the Group’s developers and sales representatives upstream of all electricity 
generation projects. The software allows them to optimise project assets to maximise the use of hydrogen 
technologies in order to achieve a minimum electricity price for a maximum IRR. 

Lastly, the sizing tool makes it possible to establish specifications before the launch of the project. These 
specifications are used as a basis for discussion during calls for tenders to EPCs wishing to participate 
in the project. 

The Group has developed know-how related to the mastery of the Seveso standard

The development of Renewstable energy projects is subject to the same regulations as those applicable 
to renewable energies. These are aspects of urban planning (building permits, public inquiry, etc.), the 
environment (ecological impact, environmental impact, etc.) and electricity production (production 
licence, grid connection, etc.). 
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In addition to these rules, there is a specific element: hydrogen production and storage. 

Integrating hydrogen technology into renewable production projects requires compliance with the 
Seveso Directive. This directive requires the Member States of the European Union to identify industrial 
sites with a risk of major accidents and to maintain a high level of prevention. The Seveso Directive was 
created following the chemical disaster, causing a toxic cloud of dioxin, that took place in a 
pharmaceutical and cosmetic plant in Seveso (Italy) in 1976. The accident caused no casualties, but it 
alerted public opinion and the European Parliament to the chemical risks posed by certain industries. 
The European Community countries adopted a common prevention policy with the European directive 
on the control of hazards related to major accidents involving hazardous substances. This was adopted 
in 1982 under the name “Seveso I” and replaced in 1996 by “Seveso II” then by “Seveso III” in 2015. 
This directive applies to any establishment that houses hazardous substances and requires companies 
that handle them to report to the public authorities. In France, the regulations distinguish between two 
classification thresholds according to the dangerousness of the sites. There is a “low threshold Seveso” 
and a “high threshold Seveso”. 

As hydrogen is considered a hazardous product (risk of explosion and flammability), the Group must 
take the necessary measures to ensure the safety of its sites. The Group has demonstrated its ability to 
comply with the SEVESO Directive for its projects, notably within the framework of the CEOG Project. 
In the majority of cases, Renewstable® and HyPower® projects are SEVESO sites. The Group must 
provide security measures and procedures to guarantee the security of the sites. These measures embody 
best practice in terms of risk management: introduction of provisions on land use to reduce the 
consequences of major accidents, consideration of the organisational aspects of safety, improvement of 
the content of the safety report, reinforcement of public participation and consultation. The Group is 
therefore able to take measures to identify risks on its sites, prevent major accidents and limit their 
consequences for people and the environment. 

Creating a new market standard in the energy sector 

As part of the Renewstable® projects combining renewable energy production and hydrogen-based 

storage solutions, the Group has created a new market standard through its ability to:

- Develop a framework that allows an EPC to establish performance guarantees and that 
is also suitable for a network operator;

- Structure power purchase agreements over 20 years or more; and

- Obtain equity financing (from infrastructure funds) and debt (from French and 
international banks) as non-recourse financing for the project company.

This has been demonstrated by the CLEARGEN and CEOG projects. The CLEARGEN Project 
represents the first global installation of a high-capacity fuel cell in the sensitive environment of a 
refinery in Martinique. The CEOG Project (under development) represents a world first for a 
commercialised project of this size and generating renewable, stable and competitive electricity. 
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Illustration of all the Group’s know-how

5.4.2 The Group develops projects for the generation of stable and renewable electricity 
that are already competitive without the need for subsidies 

In addition to offering stable and green electricity to the network operator, the Group offers electricity 

that is already competitive in certain geographical areas through its Power-to-Power projects. In 

addition, the price competitiveness of the Group’s renewable electricity generation projects is set to 

improve significantly over the coming years, in particular due to the following factors:

- The hydrogen components (fuel cell and electrolyser) of a Group project are likely to 
see their price drop sharply. Thanks to this reduction, the cost of hydrogen production 
is expected to reach the same level as that of fossil fuels in 2030 (according to the 
International Energy Agency);

- Renewable energies are constantly improving their competitiveness. For example, the 
discounted average cost of onshore wind energy decreased from less than $0.10 per 
kWh in 2010 to almost $0.05 per kWh in 2019 (according to IRENA).

5.4.2.1 The Group develops RenewstableⓇ projects that are already competitive 
with electricity produced by diesel generators

With its RenewstableⓇ projects, the Group offers green and stable electricity at a competitive 
price compared to electricity generated by diesel generators

The Group is able to develop RenewstableⓇ projects that are already competitive in areas where the 
generation of renewable electricity is mainly based on diesel generators and where the average price of 
electricity can be on average between €150 and €600 per MWh depending on their technology and age. 
Given the average electricity prices, these areas present a significant opportunity for the Group. This 
opportunity was estimated by Sia Partners at 18 GW in terms of installed capacity of high-power fuel 
cells and at 277 GW in terms of installed capacity of photovoltaic panels. In addition to already being 
competitive, the RenewstableⓇ solution also produces clean energy and contributes to compliance with 
the commitments made by the signatories to the Paris Agreement.
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The price competitiveness of RenewstableⓇ projects is expected to improve

The improvement in the competitiveness of fuel cells as well as their technical performance will enable 
the Group to offer an even more attractive price for electricity than that already proposed. 

This improvement in price competitiveness will enable the Group to target its offer to larger and less 
isolated networks. This offer targets the large Caribbean islands, the islands of South East Asia, Africa 
and a few networks in South America and Europe. 

The competitiveness of HyPowerⓇ projects will depend on the establishment of hydrogen 
production and distribution infrastructures

The Group expects to rely on the distributed hydrogen infrastructure that will be developed in the context 
of the European Hydrogen Backbone Initiative. The reduction in the cost of hydrogen targeted by the 
HyDeal collective, which is expected to reach €1.5 per kg by 2030, is expected to accelerate the 
reduction in the cost of the electricity produced by the Group as part of its HyPowerⓇ projects.

5.4.3 The Group has developed an ecosystem of partnerships with market leaders

ABB

- ABB Marine & Ports, Electric Solutions (a Swedish and Swiss company) is the world 
leader in marine e-mobility. ABB aims to develop the new generation of hydrogen-
powered cruise ships;

- HYDROGENE DE FRANCE began a discussion in 2019 with ABB to pool their efforts 
in the industrialisation of a large-scale fuel cell for maritime application;

- ABB is designing, with BALLARD POWER SYSTEMS, a fuel cell of 1.2 MW 
dedicated to cruise ships. HYDROGENE DE FRANCE will be in charge of the 
industrialisation of this fuel cell, using the production plant in Blanquefort (Bordeaux
metropolitan area). The two companies signed a memorandum of understanding in 
April 2020 to start their collaboration in the marine e-mobility sector.

ATOS 

- ATOS is the global leader in digital transformation and the European leader in 
cybersecurity, cloud computing and high-performance computing;

- In February 2021, HYDROGENE DE FRANCE signed a memorandum of 
understanding with ATOS to formalise the company’s growing interest in offering a 
low-carbon solution in the data centre sector. ATOS and HYDROGENE DE FRANCE 
have announced the development of the first hydrogen-powered data centre, generated 
by renewable energies. ATOS and HYDROGENE DE FRANCE are aiming to put this 
first data centre into operation in 2023;

- The memorandum of understanding aims to co-develop a solution using ATOS artificial 
intelligence (AI) combined with HYDROGENE DE FRANCE’s hydrogen energy 
generation solution to enable a very high penetration of renewable energies into the 
electricity consumption high performance computing (HPC) products manufactured by 
BULL (wholly owned by the ATOS Group). By offering an innovative low-carbon 
power supply solution, ATOS and HYDROGENE DE FRANCE are leveraging their 
synergies and consolidating their position as market leader.
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TEREGA

- TEREGA is a major player in gas transmission and storage infrastructures in France;

- HYDROGENE DE FRANCE signed a memorandum of understanding with TEREGA, 
in March 2020, to co-develop a hydrogen infrastructure and, more specifically, 
solutions for the geological storage of energy in salt caves;

- As part of this partnership, HYDROGENE DE FRANCE and TEREGA launched 
HyGéo, an innovative national and European pilot project, which initiates the 
deployment of a new mass storage system for hydrogen energy.

ENAGAS

- ENAGAS is an international leader in natural gas infrastructure, present in eight 
countries, and the operator of the Spanish transmission network;

- HYDROGENE DE FRANCE signed a partnership agreement with ENAGAS in 
February 2020 to study the feasibility of underground hydrogen storage in Morocco on 
the SOMAS site, a Moroccan company specialising in the study, construction and 
management of storage facilities for petroleum products and liquefied petroleum gas;

- The project with ENAGAS in Morocco aims to develop and propose a common offer 
for the geological storage of energy in saline caves. The electricity will be returned in 
the form of electrical energy by fuel cell(s) or for mobility supply purposes, or for 
specific uses;

- HYDROGENE DE FRANCE and ENAGAS signed a global memorandum of 
understanding in March 2021 in order to define the conditions under which the parties 
intend to collaborate. The partnership with ENAGAS will enable the development and 
installation of high-capacity fuel cells in Spain, as well as underground hydrogen 
storage infrastructure solutions.

5.5 Significant events in the development of activities 

5.5.1 From 2012 to 2016, HYDROGENE DE FRANCE focused on clean mobility 

The Company was created in 2012 to respond to a call for expressions of interest from ADEME on the 
recovery of fatal hydrogen (co-product of a chemical process) and the installation of hydrogen 
infrastructures. The Company launched a mobility project: it involved the development of a hydrogen 
service station as part of the Hydrogen Mobility Europe 2 (H2ME2) project. Lastly, the Company was 
mandated by Fuel Cells and Hydrogen Joint Undertaking (FCH/JU) to promote the Hydrogen Bus topic 
in France. 

5.5.2 Since 2016, HYDROGENE DE FRANCE has been developing expertise in high-
power fuel cells. 

The Cleargen Project represents the first global installation of a high-capacity fuel cell in a complex 
refinery environment and the first installation of a CE-certified fuel cell. The 1 MW fuel cell with a 
lifespan of 15 years has been installed in a SARA refinery in Martinique. HYDROGENE DE FRANCE 
played a central role in this project, being in charge of all technical and financial aspects and of the 
project management. The site was inaugurated in 2019 and the SPV was sold to SARA. The project 
represented a CAPEX of over €10 million and received a European subsidy of €4.6 million.
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5.5.3 From 2018, the Group focused on the development of RenewstableⓇ projects 
including the development of CEOG

The Group’s first RenewstableⓇ project is the CEOG Project in French Guiana, which represents a world 
first for a commercialised project of this size and generating renewable, stable and competitive 
electricity. The CEOG plant will provide continuous electricity from renewable energies. The project, 
which uses two 1.5 MW fuel cells supplied by the Group, will be able to generate electricity that is 
competitive with that currently produced by diesel generators. The project represents a total CAPEX of 
€130 million financed at 80% with non-recourse debt and at 20% with equity provided by Meridiam, 
SARA and the Group. 

CEOG has been supported by leading industrial and financial players as well as public authorities. For 
example, Meridiam conducted an in-depth due diligence to validate the planned investment. This project 
is therefore a true proof of concept for the Group, allowing it to position itself as a pioneer in its market.
In addition, the Decree of 7 May 2021 (i) approved the rate of return for the CEOG Project, qualified as 
a “firm output power production plant”, and (ii) authorised the French Energy Regulation Commission 
to validate the agreement with EDF SEI as part of a future deliberation.

In addition to CEOG, which is under development, the Group has identified 11 other RenewstableⓇ

projects in the following countries: Mexico, Barbados, French Guiana (extension of CEOG), Cyprus, 
Australia, New Caledonia and Indonesia. Today, the pipeline represents more than €1.3 billion of 
CAPEX and more than 80 MW of fuel cells to be installed by 2025. The financing of these CAPEX 
will be ensured via the creation of SPVs mainly through debt and equity, with minority contributions 
from the Company.The Group is now positioning itself to become a world leader in hydrogen energy.
Having signed numerous partnerships and having built a significant pipeline, the Group is now 
positioned to ensure an accelerated commercial deployment. The Group aims to become a world leader 
in hydrogen energy. 

The funds from the planned IPO will enable the Group to strengthen its project development capabilities, 
invest more in its projects and consolidate its technological advantage in the production of high-capacity 
fuel cells.

5.6 Strategy and objectives

With its know-how and a growing global hydrogen market, the Group aims to become the leader in 
continuous or on-demand electricity production from hydrogen and renewable energy (wind or solar). 
The Group is a pioneer in its field and aims to become the world leader. This acceleration will be 
organised around three main areas: 

- Acceleration of the development capacity of hydrogen energy projects;

- Increasing equity investments in its projects; and

- Development of manufacturing capabilities and strengthening of the technological 
advantage in the field of high-power fuel cells.

5.6.1 Acceleration of the development capacity of hydrogen energy projects

Attracting the best talent is one of the Group’s priorities, which aims to strengthen its recruitment system 
and teams. To this end, the Group aims to recruit highly qualified people to continue its international 
expansion. Thus, the Group wants to build a predominantly international team that will include 
developers in the key geographic areas identified. These developers will be tasked with structuring an 
entire Power-to-Power and Hydrogen-to-Power project. The tasks carried out will include identifying 
sites, negotiating with the network operator, managing various studies (environmental, ecological, etc.), 
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obtaining administrative authorisations and structuring the SPV. The developers are therefore 
responsible for structuring an entire project. 

For example, the Group has recruited a team of four people in Indonesia to support the development of 
the RenewstableⓇ projects in the area. In fact, Mathieu Geze, Head of Asia-Pacific at the Group, is based 
in Jakarta and is in charge of training a sales team on site and developing the Company’s branch in 
Indonesia. To this end, Mathieu has recruited two employees who are dedicated to the development and 
financial structuring of projects. These people have acquired extensive experience in the development 
of commercial proposals for government tenders.

5.6.2 Increasing equity investments in Group projects

The Group aims to increase its equity investments in the RenewstableⓇ projects under development. 
Like the CEOG Project, where the Group now holds 10% of the SPV of the project, the Group will face 
increasingly significant investment needs as it aims to hold stakes in its projects. In addition, the Group
is also considering holding more shares in its own projects.

This investment policy aims to increase the Group’s recurring financial profile through the payment of 
dividends by the SPVs. 

5.6.3 Development of manufacturing capabilities and strengthening of the technological 
advantage in the field of high-power fuel cells

To meet the demand for fuel cells for its RenewstableⓇ and HyPowerⓇ projects the Group aims to build 
a factory in Blanquefort. The factory is expected to be operational in 2023. HYDROGENE DE 
FRANCE will thus be able to build its own high-power fuel cells. As part of this industrialisation, the 
plant aims to respond to a major challenge for the Group’s projects: industrialising and standardising 
the fuel cells to reduce their cost while improving their reliability and maintenance. 

The capacity to produce high-power fuel cells will allow the Group to meet the needs of its projects, 
both RenewstableⓇ and HyPowerⓇ. 

In order to consolidate its position as a pioneer in the development of continuous or on-demand 
electricity production infrastructures using hydrogen and renewable energies (wind or solar), the Group 
plans to strengthen its technological advantage in the manufacturing of fuel cells and in the assembly of 
its components. To this end, the Group plans to invest in Research and Development to solidify its 
competitive advantage and improve the lifespan and quality of its fuel cells. This research and 
development work aims to develop future generations of fuel cells. 

As a result of these investments and initiatives, the Group aims to become one of the largest suppliers 
of stationary high-power fuel cells in the world. 

5.6.4 Revenue and profitability targets

The objectives and trends presented below are based on data, assumptions and estimates, in particular 
as regards economic prospects, considered as reasonable by the Group at the date of this Registration 
Document.

These future prospects and objectives, which result from the Group’s strategic orientations, do not 
constitute forecasts or profit estimates for the Group. The figures, data, assumptions, estimates and 
objectives presented below are likely to change or be modified in an unforeseeable manner, depending 
on, among other things, changes in the economic, financial, competitive, legal, regulatory, accounting 
and tax environment, or on other factors of which the Group is not aware at the date of this Registration 
Document.
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In addition, the materialisation of certain risks described in Section 3 “Risk factors” could have a 
negative impact on the Group’s business, financial position, market situation, results or outlook and 
therefore jeopardise its capacity to achieve the objectives presented in this section.

Moreover, the achievement of these objectives presupposes the success of the Group’s strategy and its 
implementation.

Consequently, the Group makes no commitment or gives any guarantee as to the achievement of the 
objectives set out in this section.

The Group has set itself the goal of achieving revenue of €100 million for an EBITDA margin of around 
35% by 2025.

The target of €100 million by 2025 is expected to be achieved mainly through the cash flows generated 
by its Renewstable® projects. Given the lower maturity, the revenues associated with the Hypower 
projects would only represent a small part of this target of €100 million. Moreover, this Renewstable®

revenue is the result of the recognition of development costs and the supply of fuel cells, which will 
represent between 12% and 17% of the investments made by the SPVs on the various projects. To 
achieve this objective, the Group intends to rely on:

- Its Renewstable® pipeline cumulating €1.3 billion in investments to be committed by the SPVs (which 
will be financed mainly through debt, and equity, with minority contributions from the Company);

- The Renewstable® opportunities cumulating €2.5 billion in investments to be made by the SPVs, 
part of which will supply the pipeline;

- And lastly, other projects not yet identified by the Group (not included in the pipeline or in the 
opportunities) and which will be necessary to reach the objective of €100 million, it being 
understood that some of these projects may not be successful or may be delayed.

5.7 Information on the competitive position

The Group’s competitive environment is made up of players whose core business may be: i) the design, 
manufacture and installation of PEM fuel cells; ii) the design, manufacture and installation of diesel 
generator sets; or iii) developers of renewable energy projects and independent green electricity 
producers. These players may therefore be in competition with the Group for certain projects, but could 
also in the future be potential partners in particular technologies or geographical areas.

5.7.1 Competitors on high-power PEM fuel cells 

Several companies have developed PEM technology fuel cells. However, most of them focus on 
applications in mobility rather than stationary. Thus, the fuel cells developed are often smaller than those 
developed by HYDROGENE DE FRANCE and Ballard.

Nedstack

Nedstack is a company based in the Netherlands, resulting from a spin-off of AkzoNobel in 1999. The 
company benefited from AkzoNobel’s expertise in the field of catalysts, composite materials and 
polymers.

Nedstack has developed three models of fuel cell stacks, with a power of 7, 10 and 13 kW. Depending 
on the needs and the project, the company can assemble these stacks in series to obtain a more powerful 
fuel cell.
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Hydrogenics

Hydrogenics is a Canadian company specialising in electrolysers and PEM technology fuel cells. In 
2019, Cummins acquired the majority of the share capital (81%), the rest being held by Air Liquide 
(19%). Hydrogenics has worked with Air Liquide on a project in Canada integrating a 20MW 
electrolyser.

Helion / Alstom 

Helion is a French company based in Aix-en-Provence, created in 2001 by TechnicAtome (a French 
company specialising in nuclear naval propulsion). Initially, Helion was specialised in fuel cells for 
anaerobic applications (submarine propulsion and supply of deep sea energy for submarine stations). In 
2003, the company decided to diversify its activities towards stationary applications and transmission. 
In 2006, the company continued its diversification with the acquisition of Areva’s PEM electrolysis 
technology. Since then, the company is positioned in electrolysers and PEM technology fuel cells for 
energy and transport applications. Helion was acquired in April 2021 by Alstom. 

PowerCell

PowerCell Sweden is a Swedish company created in 2008 as a spin-off from Volvo. Volvo initiated 
research in the field of fuel cells in the early 1990s. Since then, PowerCell has been developing these 
products for automotive, marine and stationary applications. The company has developed two modules: 
i) PowerCell S2, for electric vehicles (forklifts, etc.) and small stationary applications 
(telecommunications, traffic, buildings and domestic applications); and ii) PowerCell S3, applications 
for intensive use, both in transport (maritime and cars) and stationary.

Symbio

Symbio is a joint venture owned equally by Faurecia and Michelin. The company designs, produces and 
markets hydrogen systems for light and commercial vehicles, buses and trucks, as well as for various 
other formats of electric vehicles. Symbio makes its StackPack® range available to manufacturers: pre-
validated and pre-integrated hydrogen systems. The company aims to produce 200,000 StackPacks per 
year by 2030. Symbio was created in 2010 under a licence agreement with CEA.

Daimler Truck / Cellcentric

Daimler Truck is a leading manufacturer of heavy goods vehicles. The company operates under different 
brands such as: Mercedes-Benz (trucks of all sizes and buses), Setra (buses), Freightliner Trucks (heavy 
goods vehicles in the USA), Western Star (specialised and long-distance trucks), Thomas Built Buses 
(light and medium buses), BharatBenz (heavy buses and trucks in India) and FUSO (trucks and buses 
in Japan).
Cellcentric is a joint venture between Daimler Truck and Volvo. The products developed are aimed at 
the heavy vehicle market and stationary applications. Their system develops 150 kW.

Plug Power

Plug Power is an American company specialising in fuel cells and electrolysers using PEM technology. 
The company addresses both mobility and stationary applications. Plug Power works with Amazon, 
BMW, Carrefour and WalMart.

In January 2021, Plug Power announced the creation of a joint venture with Renault to integrate fuel 
cells into commercial vehicles in Europe. This announcement was preceded by another strategic alliance 
with SK Group, a South Korean company. The two partners have the ambition to form a joint venture 
and build a plant to expand in the Asian market, including in China.
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Fuel Cell Energy

Global leader in providing clean, efficient and affordable fuel cell solutions configured for energy 
supply, recovery and storage. The company provides complete turnkey solutions, from project design 
and installation to long-term operation and maintenance of fuel cell systems. The company generated 
revenue of $69.48 million in the financial year.

TECO2030

TECO2030 is a Norwegian company developing solutions for the energy transition of the maritime 
transport sector. In particular, in collaboration with AVL, the company has developed a fuel cell using 
PEM technology. The module develops a unit power of 400 kW allowing the construction of systems 
of 1.2 MW.

The company is also developing systems for treating ballast water and reducing greenhouse gas 
emissions, in accordance with the new regulations imposed on shipowners.

In 2020, TECO2030 generated revenue of around €220,000.

Doosan

Doosan Fuel Cell Co., Ltd. is a South Korean company mainly engaged in the manufacture and sale of 
fuel cells for the production of electricity from methane. In addition, the company provides long-term 
maintenance and repair services. The company is also engaged in the development of controllers, fuel 
pre-treatment systems, batteries and peripheral equipment. The company has 39,000 employees and 
generated revenue of KRW221,171,085,090 (€165 million) in 2019.

5.7.2 Competitors on generators

To compensate for the intermittency of renewable energies, many players use generators. This solution 
is appropriate for very occasional use but proves to be costly and polluting if it is used intensively. The 
companies developing generators are therefore only indirect competitors for the Group. Generators 
belong to an energy mix that is now outdated. Hydrogen-based systems are more of a new generation 
than a true competitor. While the applications may be similar, the value proposition is very different.

Wärtsilä

Based in Finland, Wärtsilä offers complete life cycle technologies and solutions for the marine and 
energy markets. Its activities are divided into three segments: Energy Solutions, Marine Solutions and 
Services. The Energy Solutions segment offers flexible internal combustion engine power plants and 
large-scale solar photovoltaic plants, as well as LNG terminals and distribution systems. The Marine 
Solutions segment provides solutions to the marine, oil and gas industries, including mid-speed and 
dual-fuel diesel engines, propulsion systems and gears, seals and bearings, navigation systems and 
automation, environmental solutions and gas systems, as well as ship design, among others. The Services 
segment includes services in areas such as engine systems, propulsion systems, seals and bearings, 
hydraulic and industrial installations, among others. The company is present at more than 160 sites in 
more than 70 countries and generated revenue of €4.6 million in 2020.

Caterpillar

Manufacturer of construction and mining equipment, diesel/natural gas engines, industrial gas turbines 
and diesel-electric locomotives. The company operates through segments, including Construction 
Industries, which supports customers using machinery in infrastructure, forestry and building 
construction; Resource Industries; Energy & Transportation, which supports customers in oil & gas, 
power generation, marine, rail and industrial applications, including Cat machines; the Financial 



84

Products segment; and all other operating segments, which include activities such as management and 
product development, and manufacturing of filters and fluids, undercarriages, tires and rims, fluid 
transfer products, etc. and sealing and connection components for Cat. In 2020, the company achieved 
revenue of $41.75 billion.

Cummins

Design, manufacture, distribution and maintenance of diesel and natural gas engines, as well as engine 
components. The Company’s business segments are: engines, distribution, components and power 
systems. The Engine segment manufactures and markets a range of diesel and natural gas engines under 
the Cummins brand, as well as under certain customer brands, for the heavy and medium trucks, buses, 
recreational vehicles, light vehicles, and agriculture markets. The Distribution segment includes product 
lines which maintain and/or distribute a range of products and services, including parts, engines, power 
generation and services. The Components segment provides products including after-treatment systems,
turbochargers, filtration products and fuel systems for commercial diesel applications. The Power 
Systems segment includes activities such as power generation, industrial technologies and generator 
technologies. The company achieved revenue of $19.81 billion in 2020 reaching a market capitalisation 
of $38.75 billion.

Kohler

Kohler has been manufacturing engines for over 90 years. Today, the company offers a full range of 
diesel, gasoline and gas engines - up to 140 HP - which are supplied to equipment manufacturers 
worldwide in the construction, agriculture, industrial, and lawn and garden markets. The company offers 
different types of products: gasoline, gaseous and diesel engines; industrial and commercial generators; 
domestic generators; portable generators; marine generators; uninterruptible power supplies; original 
parts. The company also offers a variety of services: technical support; custom engineering, testing and 
commissioning, on-site operation and maintenance, remote monitoring and diagnostics, field service, 
warranty training and support

Mitsubishi Heavy Industries

The company operates through three business units. The Energy business unit supplies boilers, turbines, 
gas turbines, diesel engines, water mills, windmills, nuclear power equipment, nuclear devices, etc. The 
Industrial and Social Infrastructure business unit supplies steel production machinery, environmental 
equipment, paper processing machines, mechatronic systems, logistics equipment, engines, 
turbochargers, heating and cooling products, air conditioners in cars, machine tools, ships, transport 
systems, chemical plants, etc. The Aviation, Defence and Aerospace business unit is engaged in the 
design, manufacture and sale of civil aircraft, defence aircraft, air planes, ships, special vehicles, special 
machinery (torpedoes) and equipment spaces. The company is also active in construction, real estate 
and information activities. It generated revenue of €4,000 billion in 2020. 

Kirloskar Oil Engines

Producer of diesel engines, agricultural pumps and generators. The company is engaged in the 
manufacture of internal combustion engines, generators and parts, which can be used in various 
applications such as agriculture, industry, stationary power plants and construction equipment. The 
company’s activities include domestic power generation, industrial engines, agriculture, large engines 
and power generation for international companies. It specialises in the production of diesel engines and 
air-cooled and liquid-cooled generators with power ranging from 5 kilovolt-amps (kVA) to 3,000 kVA. 
The company also supplies engines that run on alternative fuels, such as biodiesel, natural gas, biogas 
and pure vegetable oil. It manufactures and markets diesel engines from 2,400 to 11,000 horsepower. 
The company’s brands include KOEL Green and KOEL Chhota Chilli (KCC). It generated revenue of 
€423 million in 2019.
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Yanmar

Japanese manufacturer of diesel engines founded in Osaka, Japan, in 1912. Yanmar manufactures and 
sells engines used in a wide range of applications, including seagoing vessels, pleasure craft, 
construction equipment, agricultural equipment and power generators. It also manufactures and sells 
agricultural equipment, construction equipment, air conditioning systems, aquaculture systems, in 
addition to providing a range of remote monitoring services. Its 2016 revenue amounted to JPY 703.8 
billion. 

Generac Holdings

Designer and manufacturer of power generation equipment and other motor products. The company 
serves the residential, light commercial, industrial, oil and gas, and construction markets. Its business 
segments are: Domestic and International. The Domestic segment includes the Generac business. The 
International segment includes the acquisitions of Ottomotores UK, Tower Light SRL and PR Industrial 
SRL. Generac Holdings designs and manufactures lighting towers, which provide temporary lighting 
for various end-markets, commercial and industrial mobile heaters used in the oil and gas, construction 
and other industrial markets, as well as a range of outdoor electrical equipment for residential and 
commercial use. It designs, manufactures, supplies and modifies engines, alternators, transfer switches 
and other components required for its products. The company classifies its products into three 
categories: Residential, Commercial and industrial, and Other. It generated revenue of $2,485 million 
in 2020. 

Mahindra Powerol

Mahindra Powerol is part of the Automotive and Agricultural Equipment segments of the Mahindra 
Group ($19.3 billion in revenue). The company entered the power generation business in 2001-02. 
Today, Mahindra Powerol engines power diesel generators from 5 kVA to 625 kVA.
Since its creation, Mahindra Powerol has made rapid progress in the Indian generator industry in a very 
short period of time. Mahindra Powerol generators are the first choice of major telecom companies such 
as Reliance Jio, Indus Towers, Bharti Infratel, Viom Networks, American Tower, Telesonic Networks, 
Etisalat, Ooredoo, Tata Tele, Vodafone, Nokia, BSNL and MTNL in India and in the world.

AKSA Power Generation

AKSA Power Generation (or AKSA Jenerator A.Ş.) is a Turkish company (part of the AKSA group and 
owned by Kazanci Holding) that designs, manufactures, distributes, sells and maintains electrical 
generators worldwide. Aksa Power Generation’s registered office is located in Istanbul, Turkey. It has 
three main manufacturing plants worldwide, which are located on three continents (Louisiana, USA; 
Istanbul, Turkey, and China). AKSA Power Generation claims to be one of the top five generator 
manufacturing companies in the world and operates the largest generator plant in the world. AKSA
Power Generation manufactures around 40,000 industrial generators per year. It also manufactures 
soundproof generator booths, lighting towers, energy transfer timing and switching panels and related 
equipment.

5.7.3 Competitors on the development of renewable energy projects and green 
electricity production

Many companies/energy companies are developing renewable electricity production projects. However, 
their positioning and control of the value chain appears simpler and less comprehensive than that of the 
Group. Indeed, the Group produces fuel cells and therefore partly controls its supply chain, while energy 
companies are rarely producers of solar panels or wind turbines. This element constitutes a barrier to 
entry and an additional element of differentiation compared to more conventional renewable projects. 
In addition, the projects developed by the Group appear to be more complex, with additional constraints 
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related to the high intermittency of production and the limited or non-existent connection to a centralised 
network.

Enel

Enel SPA is a multinational electricity company based in Italy and an integrated operator in the global 
electricity, gas and renewable energy markets. It is active in Europe and is present in more than 30 
countries, producing energy with more than 86 GW of installed capacity. Enel distributes electricity 
through a network of more than 2.2 million km, supplying 74 million businesses and households 
worldwide. Enel Green Power, the renewable energy arm of Enel, provides energy with more than 46 
GW of wind, solar, geothermal and hydropower plants installed in Europe, America, Africa, Asia and 
Oceania. Enel X is the global arm of Enel that focuses on energy-related products and services, including 
distribution systems and batteries, smart lighting and electric mobility. It generated revenue of €77,366 
million in 2019.

EDF Renouvelables 

EDF Renouvelables, a wholly owned subsidiary of the EDF group, is a holding company comprising 
EDF’s renewable energy production companies. EDF Renouvelables develops, finances and builds 
renewable installations and ensures their operation and maintenance. In 2020, the company had 15,571 
MW of renewable energy in operation. 
Wind energy accounted for 80% (9,993 MW) of the total installed capacity (mainly in Europe and North 
America). The solar sector is the second area of development (3,225 MW). EDF Renouvelables is also 
involved in the development of emerging fields, in particular offshore wind and energy storage. In 2020, 
the company generated revenue of €770 million and had a workforce of 3,826 people. 

Total Eren

Founded in 2012, Total Eren is the renewable energy subsidiary of EREN Group, a major player in the 
efficiency of natural resources. Total Eren is an independent power producer that develops, finances, 
invests, builds and operates long-term renewable energy plants (solar, wind, hydro) worldwide. Since 
December 2017, Total SA, a key player in the energy sector, has been a shareholder of Total Eren. On 
5 April 2019, Total Eren acquired the NovEnergia group, thus strengthening its presence in Southern 
Europe in particular. In 2019, it generated revenue of €25 million. 

Valorem

Valorem is a French company created in 1994 and specialised in the development and operation of 
renewable energy projects. The company has already developed 2.4 GW of projects and an additional 
3.5 GW is under development. The company is present in France, Finland, Greece and Colombia. 
Valorem develops solar, wind and small hydroelectric projects. 

Vattenfall

Vattenfall is a Swedish electricity production and distribution company wholly owned by the Swedish 
State. It is one of the leading companies in the sector in Northern Europe. Vattenfall is present in seven 
countries: Sweden, Germany, the Netherlands, Denmark, the United Kingdom, Finland and France. 
During the 2020 financial year, the company generated revenue of €15,522 million. Its energy sources 
come from wind, solar, nuclear, biomass, waste, coal, gas and hydraulic power. 

Iberdrola

IBERDROLA SA carries out electricity and gas activities in Spain and abroad. The company’s segments 
include network activities, deregulated activities, renewable activities and other activities. The 
company’s Network segment includes all energy transmission and distribution activities and all other 
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regulated activities in Spain, the United Kingdom, the United States and Brazil. Its Deregulated business 
segment includes the production and sale of electricity, as well as the gas trading and storage activities
carried out by the company in Spain, Portugal, the United Kingdom and North America. The Renewable 
Energy segment includes renewable energy activities in Spain, the United Kingdom, the United States 
and the rest of the world. Its Other Activities segment includes engineering and construction activities 
and non-energy activities. The company offers its customers electricity and natural gas in both the 
wholesale and retail markets.
It generated revenue of €33,145 million in 2020.

Enerparc

This solar specialist with an international presence assists its clients from the development of the solar 
energy project to the drafting of leases or network contracts, as well as consulting, project coordination 
and feasibility studies. The company has connected more than 3,290 MW of photovoltaic power to the 
grid worldwide - in more than 25 countries, on more than 500 projects. In doing so, more than 2,100 
MW are part of the Enerparc Group portfolio. It operates internationally and carries out projects in 
Germany, Europe, Asia and other continents.

Exelon Corporation

Exelon Corporation is a utility holding company. The company, through its subsidiary Exelon 
Generation Company, LLC (Generation), is engaged in the power generation sector. Through its 
subsidiaries, Commonwealth Edison Company (ComEd), PECO Energy Company (PECO), Baltimore 
Gas and Electric Company (BGE), Pepco Holdings LLC (PHI), Potomac Electric Power Company 
(PEPCO), Delmarva Power & Light Company (DPL) and Atlantic City Electric Company (ACE), the 
company is engaged in energy supply activities. It operates through 12 segments: The six generation 
segments: Mid-Atlantic, Midwest, New England, New York, ERCOT and Other Power Regions; 
ComEd; PECO; BGE, and the three segments of PHI: PEPCO, DPL and ACE. Generation’s integrated 
business consists of producing, physically delivering and marketing electricity in different geographic 
regions through its customer-facing business, Constellation, which sells electricity and natural gas to 
both wholesale and retail customers. The company generated revenue of $33,039 million in 2020.

Neoen

Neoen is a French company created in 2008 and specialised in renewable energies. Today, the company 
is present in 15 countries on four continents.
In 2020, the company generated revenue of almost €300 million, up 18% compared to 2019, mainly 
organic growth. Today, the company has 4.1 GW of capacity in operation and under construction. 
Neon’s objective is to reach 10 GW of capacity in operation and under construction by 2025.
The company has a few significant industrial references: the largest solar power plant in France at Cestas 
(300 MWp), the first large-scale storage plant in the world at Hornsdale in Australia (150 MW / 193.5 
MWh), one of the most competitive solar plants in the world at El Llano in Mexico (375 MWp).

Duke Energy

Duke Energy Corporation (Duke Energy) is an energy company. Its business segments include 
electricity utilities and infrastructure, gas utilities and infrastructure, and commercial renewable energy. 
The company operates in the United States through its direct and indirect subsidiaries. The Electric 
Utilities and Infrastructure segment provides retail electrical services through the generation, 
transmission, distribution and sale of electricity to customers in the Southeast and Midwest regions of 
the United States. The activities include wholesale electricity sales to municipalities, electricity 
cooperatives and other charging service entities. The Gas Utilities and Infrastructure segment serves 
residential, commercial, industrial and natural gas power producers. The Commercial Renewables 
segment acquires, builds, develops and operates renewable wind and solar power plants throughout the 
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continental United States. Its 144 MWp solar project in Pflugerville produces energy to power around 
27,000 households. In 2020, the company generated revenue of $23,868 million.

5.8 Environmental impact of the Group’s activities

The Group’s activities are focused on preserving the environment by using hydrogen technology, 
considered to be the cleanest technology for storing energy. 

The Group intends to respond to the need to reduce carbon emissions in electricity production by 
offering Renewstable® power plants guaranteeing stable, clean and continuous supply of high-power 
electricity to grid and micro-grid operators. 

The Group’s activities have a very low environmental impact:

 the fuel cells consist of metal materials that are recyclable, with the exception of the fuel cell 
stack, which will be returned to Ballard for 80% to 90% recycling; 

 prior to the development phase, all Group projects are subject to an environmental impact study 
and a carbon assessment and a certain number of social and environmental standards are 
applicable (see Section 9). In addition, the assessment of the project’s environmental impact is 
systematically taken into account when obtaining authorisation from the local authority. Lastly, 
the development of the Group’s projects complies with the rules laid down in the World Bank’s 
Equator Principles which enable environmental risk management.
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6. ORGANISATIONAL STRUCTURE

6.1 Legal organisation chart

The percentages indicated in the above organisation chart represent the percentages of share capital and 
voting rights at the date of this Registration Document.
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(1) The balance of the share capital of IMMOSUN SOLUTIONS is held by two natural persons at the level of 10% 
each.
(2) CEOG was created by the Company, which was its sole shareholder until 24 July 2018 and then a 40% 
shareholder until 23 July 2019. Since this date, the share capital of the company CEOG is held at a level of 10% 
by the Company, at a level of 60% by the company MERIDIAM EI (company registered with the Paris Trade and 
Companies Register under the number 839 874 583) and at a level of 30% by Société Anonyme de la Raffinerie 
des Antilles (a company registered with the Fort-de-France Trade and Companies Register under number 692 014 
962).

6.2 Group companies

The Group companies are as follows: 

 CESA, a simplified joint-stock company whose registered office is located at 20 rue Jean Jaurès, 
33310 Lormont, France, registered in the Bordeaux Trade and Companies Register under 
number 844 540 302, held at a rate of 99.9% by the Company. This company was created in 
January 2019 for the needs of the CESA project in French Guiana (development, financing, 
construction and operation of a hydrogen storage plant coupled with battery storage associated 
with a photovoltaic installation located in the Kourou Region in French Guiana);

 CEOG, a simplified joint-stock company whose registered office is located at Pépinière 
d’Entreprises Innovantes GDI, Troubiran University Campus BP 90235, 97325 Cayenne Cedex, 
Guyane, France, registered in the Cayenne Trade and Companies Register under number 820 
901 130, held at a rate of 10% by the Company. This company was created in June 2016 in 
Bordeaux and then set up in Cayenne in August 2019 for the needs of the CEOG Project in 
French Guiana (for more details please see Section 5.2.1.1 of this Registration Document). 
CEOG was created by the Company, which was its sole shareholder until 24 July 2018 and then 
a 40% shareholder until 23 July 2019; 

 HDF ENERGY AUSTRALIA PTY LTD, a company incorporated under Australian law whose 
registered office is located at 1/575 Darling Street, Rozelle NSW 2039, Australia, registered in 
the Australian Trade Register under number 621 753 928, wholly owned by the Company. This 
company was created in September 2017 for the needs of the BAMAGA Project in Australia 
(for more details please see Section 5.2.1.1 of this Registration Document);

 RENEWSTABLE (BARBADOS) INC., a company incorporated under Barbadian law whose 
registered office is located at Suite 206, Warrens Court, St Michael, Barbados, registered in the 
Barbados Companies Register under number 43324, wholly owned by the Company. This 
company was registered in February 2019 for the purposes of the RSB Project in Barbados (for 
more details please see Section 5.2.1.1 of this Registration Document);

 ENERGIA LOS CABOS, a company incorporated under Mexican law whose registered office 
is located in the Municipality of Los Cabos, Baja California Sur, registered under number 
A202003260814142536, held at a rate of 99.90% by the Company. This company was created 
by the Company in April 2020 for the needs of the LOS CABOS Project in Mexico (for more 
details please see Section 5.2.1.1 of this Registration Document);

 HDF-ENERGY CYPRUS LIMITED, a company incorporated under Cypriot law whose 
registered office is located at Ifigenias, 17, Strovolos, 2007, Nicosia, Cyprus, registered in the 
Companies Register of Cyprus under number HE 408291, wholly owned by the Company. This 
company was created in March 2020 for the needs of the CRT Project in Cyprus (for more 
details please see Section 5.2.1.1 of this Registration Document);

 CAGOU ENERGIES, a simplified joint-stock company in the process of registration, to be 
wholly owned by the Company. This company is being created for the needs of the CAGOU 
Project in New Caledonia (for more details please see Section 5.2.1.1 of this Registration 
Document); 
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 HDF ENERGY PTY SOUTH AFRICA, a company incorporated under South African law 
whose registered office is located at 276 Cape Road, Newton Park, Port Elizabeth, 6045, South 
Africa, registered under number 2021/441278/07, wholly owned by the Company. This 
company was created in March 2021 to host the support functions of the Group’s activities in 
South Africa; and

 HDF LATAM, a company incorporated under Mexican law whose registered office is located 
in the Municipality of Los Cabos, Baja California Sur, registered under number 
A202103160729474601, held at a rate of 99.9% by the Company. This company was created in 
March 2021 to host the support functions of the Group’s activities in Mexico.

See Note 2d of the notes to the consolidated financial statements for the financial years ended on 31 
December 2020, 2019 and 2018 appearing in Section 18.1.1 of this Registration Document. 
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7. REVIEW OF FINANCIAL POSITION AND INCOME

This section is dedicated to the presentation of the Group’s results and financial position for the financial 
years ended on 31 December 2020, 2019 and 2018.

The comments on the accounting information presented in this section of the Registration Document 
should be read in conjunction with the consolidated financial statements presented in Section 18.1 of 
the Registration Document.

7.1 Financial position

The Group’s shareholders’ equity at 31 December 2020, 2019 and 2018 amounted to €3,239,900, 
€2,784,400 and €2,124,500, respectively, and included the following main items (in thousands of euros):

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Intangible assets 2,384.3 675.1 99.4

Tangible assets 288.6 328.0 331.6

Other non-current assets 328.4 145.5 66.0

Non-current assets 3,001.3 1,148.6 497.1

Current assets 5,120.4 3,451.9 3,291.7

TOTAL ASSETS 8,121.7 4,600.4 3,788.8

Equity 3,270.8 2,886.9 2,332.1

Non-current financial liabilities 796.6 241.6 261.5

Post-employment benefits 60.7 37.9 20.2

Other non-current liabilities 734.9 346.8 174.0

Non-current liabilities 1,592.3 626.3 455.8

Current financial liabilities 71.2 69.4 60.5

Trade payables 888.9 289.2 548.2

Other current liabilities 2,298.5 728.6 392.2

Current liabilities 3,258.6 1,087.2 1,000.9

TOTAL LIABILITIES 8,121.7 4,600.4 3,788.8
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7.2 Operating results

7.2.1 Summary income statement

The following table shows the main items of the consolidated income statement for the financial years 
ended on 31 December 2020, 2019 and 2018:

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Revenue 1,936.0 2,409.6 947.4

Other operating income 716.4 480.5 887.1

Total operating income 2,652.1 2,890.2 1,834.5

External expenses -1,025.3 -1,057.6 -1,323.6

Personnel costs -921.8 -1,340.4 -655.5

Share of net income from associates and 
joint ventures

-23.8 -0.0 -5.0

Income from disposal of equity interests 0.0 453.8 887.6

Other operating expenses and income -123.4 -93.1 -74.4

Operating income 558.2 708.8 663.6

Financial income 5.5 2.3 -1.4

Income before tax 563.7 855.1 662.2

Income tax -145.4 -235.0 -185.2

Consolidated net income 418.3 620.1 477.1

7.2.2 Operating income

During the 2018 to 2020 financial years, the income of the activity consisted mainly of revenue and 
other income related to the activity.

Revenue is mainly generated by the CEOG Project, in which the Group is the project manager. COVID-
19 had the effect of delaying the CEOG Project, explaining a decline in revenue in 2020 (see Notes 1a 
and 11 to the consolidated financial statements in Section 18.1).

In 2020, several projects were launched, notably in Mexico, Cyprus and New Caledonia (see Section 
5.2.2). The activities of the SPVs (fully consolidated) did not generate revenue in 2020 but will generate 
revenue in subsequent financial years.

The other income from the activity mainly concerns the Cleargen Project and includes the compensation 
received from Aquipac within the framework of the consortium agreement concluded for the 

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Revenue 1,936.0 2,409.6 947.4

Other operating income 716.4 480.5 887.1

Total operating income 2,652.4 2,890.2 1,834.5
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development and installation of the first CE-certified high-capacity fuel cell. HDF was in charge of all 
technical aspects of the project and of its operational management. See Note 12 to the consolidated 
financial statements.

7.2.3 Operating income

External expenses

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Studies and services -879.8 -575.0 -1,154.3

Other income and expenses -284.2 -499.1 -308.9

Capitalised R&D 138.8 16.5 139.7

Total external expenses -1,025.3 -1,057.6 -1,323.6

The external expenses consist mainly of subcontracting (studies and services) and various other 
expenses and income detailed below.

A portion of the external expenses is incurred as part of the development of projects and is recognized 
as intangible assets.

Studies and services

Financial year of 12 months ended on

-in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Cleargen Project -642.8 -326.0 -848.9

CEOG Project -42.9 -81.1 -256.1

Other projects identified -171.6 -96.4 -27.6

Prospecting 0.0 -6.8 -0.1

Studies and services - not allocated to projects -22.6 -64.7 -21.5

Studies and services -879.8 -575.0 -1,154.3

This item varies according to the progress of the main projects: Cleargen and CEOG.

The other studies and services concern projects under development, led by the SPVs created by HDF 
for this purpose.

Other income and expenses

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Short-term rentals and rental expenses -15.1 -22.3 -13.2

Insurance -21.4 -17.3 -7.6
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Fees -83.0 -51.0 -36.5

Travel -79.9 -291.5 -166.3

Miscellaneous -70.6 -114.1 -83.6

Banking services -14.3 -2.8 -1.6 

Other income and expenses -284.2 -499.1 -308.9 

The “Miscellaneous” item includes €55,000 for equipment transport in 2019 as part of the Cleargen 
Project.

The decrease in travel costs compared to 2019 is linked to the decrease in travel due to the COVID-19 
crisis. These costs were up in 2019 compared to 2018 due to the development of several projects at the 
international level (French Guiana, Barbados, Mexico and Cyprus).

Personnel costs

Financial year of 12 months ended on
(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Gross wages -1,027.7 -967.7 -707.1

Social welfare contributions -408.5 -408.6 -281.5

Post-employment benefits: Defined-benefit obligations -3.6 -7.0 -10.1

BSPCE -51.5 -48.1 0.0

Personnel expenses capitalised in R&D 569.4 91.0 343.1

Personnel expenses -921.8 -1,340.4 -655.5

Wages and social security contributions increased during the three financial years due to the 
development of several projects at the international level and the need to recruit project managers 
working in development and prospecting areas.

The Company has awarded business creator share subscription warrants (Bons de souscription de parts 
de créateurs d’entreprise - BSPCE) to some of its key managers in January 2019 (for more details please 
see Section 15.3). The personnel costs include an expense of €51,500 in 2020 and €48,100 in 2019 under 
the BSPCE-2019 plan, corresponding to the spread of the expense of €457,000 over the vesting of the 
plan.

A portion of the personnel costs is incurred as part of the development of projects and is recognized as 
intangible assets.

Income from disposals of fixed assets, securities and activities

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

CEOG - Loss of exclusive control 0.0 0.0 790.1

CEOG - Sale of 30% of the share capital 0.0 453.8 0.0

AQUIPAC - Full transfer of shares 0.0 0.0 97.5

Income from disposals of fixed assets, securities and activities 0.0 453.8 887,6

The income from disposals of fixed assets, securities and activities consists of:
- In 2019: the sale of 30% of the company CEOG generating a capital gain of €454,000;
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- In 2018: the sale of all the shares of AQUIPAC held by HDF, i.e. 39% of the share capital, at 
the disposal price of €97,500, and the effect of the 60% dilution of the holding of CEOG 
generating a capital gain of €790,000.

Other operating expenses and income

Financial year of 12 months ended on

(in thousands of euros)
31/12/2020 31/12/2019 31/12/2018

Taxes, levies and similar payments -22.0 -13.4 -14.9

Amortisation, depreciation and impairment -102.3 -81.1 -58.9

Other 1.0 1.4 -0.8

Other operating expenses and income -123.4 -93.1 -74.6

Taxes and levies mainly include the apprenticeship tax, vocational training tax and company property 
tax.

Depreciation and amortisation mainly includes the depreciation of the Company’s registered office. The 
increase in depreciation and impairment in 2019 and 2020 is related to the acquisition of new property, 
plant and equipment.

7.2.4 Net income formation

Operating income 

Taking into account the change in operating income and expenses described in the section above, the 
operating income amounted to €558,200, €852,800 and €663,600 respectively for the 12-month 
financial years ended on 31 December 2020, 31 December 2019 and 31 December 2018.

Financial income 

Financial year of 12 months ended on
(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Financial income 8.2 4.9 2.0
Financial expenses -2.7 -2.6 -3.40

Financial income 5.5 2.3 -1.4

The financial income mainly comprise income from the Group’s current and term accounts. The increase 
in financial income since 2020 is linked to interest on current accounts.

The financial expenses mainly include finance leases, interest expenses on the Group’s financing and 
unwinding of discounted non-current liabilities. The decrease in financial expenses between 2018 and 
2019 is related to the loss of control of CEOG.

Net tax expense

The tax expense recognized in 2020 (€145,400) consisted mainly of deferred tax expenses (€139,300).
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The tax expense recognized in 2019 (€235,000) consisted mainly of income tax (€104,000) and deferred 
tax expenses (€131,100).

The tax expense recognized in 2018 (€185,200) consisted entirely of deferred tax expenses.

Consolidated net income

Taking into account the changes in income and expenses described in the sections above, the 
consolidated net income amounted to €418,300, €620,100 and €477,100 respectively for the 12-month 
financial years ended on 31 December 2020, 31 December 2019 and 31 December 2018.
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8. CASH AND CAPITAL

This section is devoted to the presentation of information concerning the Group’s shareholders’ equity, 
liquidity and sources of financing.

The comments on shareholders’ equity, liquidity, sources of financing and cash flows presented in this 
section of the Registration Document are based on the Group’s financial information and should be read 
in conjunction with the consolidated financial statements presented in Section 18.1 of the Registration 
Document.

8.1 Information on the Group’s capital, liquidity and sources of financing

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Equity 3,239.9 2,784.4 2,124.5

Non-current liabilities 1,584.6 586.4 377.0

Conditional advance Indonesia 113.8 0.0 0.0

Borrowings & overdrafts (PGE) 598.7 0.0 0.0

Lease liabilities 197.9 241.6 261.5

Post-employment benefits 60.7 37.9 20.2

Deferred tax liabilities 613.5 307.0 95.2

Current liabilities 3,258.6 1,087.2 1,000.9

Lease liabilities 71.2 69.4 60.5

Subsidies 1,510.9 454.5 0.0

Trade payables 888.9 289.2 548.2

Other debts 787.6 274.1 392.2

Total liabilities 8,083.0 4,458.0 3,502.3

At 31 December 2020, the net amount of cash and cash equivalents held by the Company (net of current 
bank overdrafts in liabilities) amounted to €26,200. 

Since its creation, the Company has mainly been financed by:
- capital increases;
- subsidies and public aid for innovation; and
- loans from credit institutions.

Equity financing

As at 31 December 2021, the Company has received a total of €2,001,600 through the contribution of 
the founders and capital increases. 

Subsidies and public aid for innovation

Since its creation, the Company has benefited from several programmes of repayable advances and 
subsidies. The table below shows the subsidies and advances for the last three financial years ended in 
December 2020:
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(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Subsidies 1,510.9 454.5 0.0

Subsidy - Cleargen Project 454.5 454.5 0.0

Subsidy - Innovative Project 620.0 0.0 0.0

Deferred income - Hygeo Project 436.4 0.0 0.0

Conditional advances by BPI 113.8 0.0 0.0

Total subsidies and advances 1,624.6 454.5 0.0

Loans from credit institutions

During the year 2020, the Company took out a State-guaranteed loan in the amount of €600,000 in 
order to secure its cash requirements, particularly in the context of delays in its projects. The nominal 
interest rate is 0.55%. 

Apart from this State-guaranteed loan, the Company has not had recourse to financial debts with credit 
institutions over the last three financial years.

In addition, in May 2021 the Company issued a convertible bond with a nominal amount of 
€2,700,000 (see Section 8.6 of this Registration Document).

8.2 Cash flow 

The information concerning shareholders’ equity and liabilities is detailed in the notes to the 
consolidated financial statements presented in Section 18.1 of this Registration Document.

The following table summarises the Group’s cash flows:

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Net cash flows from operating activities -88.2 -1,454.1 1,638.3

Net cash flows from investing activities -986.2 797.0 -1,364.9

Net cash flows from financing activities 528.7 -54.9 -66.5

Overall change in cash position -545.7 -712.0 206.9

Net cash flows from operating activities

Financial year of 12 months ended on
(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Net income 418.3 620.1 477.1

Amortisation, depreciation and impairment 102.3 81.1 58.9

Share-based payments and post-employment benefits 60.1 57.8 6.9

Other calculated expenses -7.5 -3.3 3.1

Share of net income of associates and joint ventures 23.8 0.0 5.0
Income from disposals of fixed assets, securities and 
activities 0.0 -453.8 -887.6

Portion of subsidies in income -106.5 0.0 0.0
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Tax expenses 145.4 235.0 185.2

Taxes paid -104.0 0.0 0.0

Gross cash-flow from consolidated companies 531.9 537.1 -151.5

Change in working capital requirement -902.8 -2,019.6 1,634.5

Change in other current assets and liabilities 282.7 28.4 155.3

Net cash flows from operating activities -88.2 -1,454.1 1,638.3

During the financial year ended on 31 December 2020, the operating activity consumed a net cash flow 
of €88,200. This cash outflow was mainly due to an increase in the working capital requirement of 
€902,800, partially offset by a gross cash flow generated over the financial year of €531,900 and an 
increase in other current assets and liabilities for €282,700.

During the financial year ended on 31 December 2019, the operating activity consumed a net cash flow 
of €1,454,100. This cash outflow was mainly due to an increase in the working capital requirement of 
€2,019,600, mainly due to the increase in trade receivables and related accounts, partially offset by a 
gross cash flow of €537,100 and an increase in other current assets and liabilities of €28,400.

During the financial year ended on 31 December 2018, the operating activity generated a positive net 
cash flow of €1,638,300. This cash inflow was mainly due to a decrease in the working capital 
requirement of €1,634,500 (mainly related to a payment received from CEOG of €1.4 million under the 
AMO agreement), and an increase in other current assets and liabilities of €155,300, partially offset by 
a negative gross cash flow of €151,500.

Net cash flows from investing activities

During the financial year ended on 31 December 2020, the net cash flow allocated to investing activities 
amounted to €986,200. These flows mainly concerned the fuel cell project (€366,400 of capitalised 
research and development and €504,700 paid to Ballard) and the Renewstable Barbados Project for 
€98,000, HDF Cyprus for €193,800 and Los Cabos for €50,000 (all three relating to capitalised 
development expenditure), offset by the receipt of a €279,500 investment subsidy.

During the financial year ended on 31 December 2019, the net cash flow generated by investing 
activities amounted to €797,000. This flow comes mainly from (i) the investment subsidy for the 
Cleargen Project of €454,500, (ii) the disposal of 30% of CEOG for a disposal price of €453,800, and 
iii) the repayment of €488,900 in respect of HDF’s current account with CEOG when SARA acquired 
a stake in CEOG’s capital, partially offset by (i) the acquisition of fixed assets for €491,900, mainly 
related to the prepayment of €474,200 to Ballard for the fuel cell project, and (ii) the research activities 
of capitalised developments related to the Renewstable Barbados Project for €107,400.

During the financial year ended on 31 December 2018, the net cash flow allocated to investing activities 
amounted to €1,364,900. These investments are mainly related to (i) development costs capitalised as 
part of the CEOG Project for €419,300, the Renewstable Barbados Project for €42,000 and the CESA 
Project for €40,000, (ii) the acquisition of tangible and intangible assets for €33,800, and iii) a current 
account advance to CEOG for €886,200. These outgoing cash flows are offset by the sale of all the 
shares held in Aquipac for a collected disposal price of €58,500.

Net cash flows from financing activities

During the financial year ended on 31 December 2020, the cash flow generated by the financing activity 
amounted to €528,700. This cash inflow is mainly due to the granting of a guaranteed loan by the French 
State in the amount of €600,000 in May 2020, partly offset by the repayment of the lease obligations for 
€65,400 and the current account for an amount of €6,900.
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During the financial year ended on 31 December 2019, the net cash flow allocated to financing amounted 
to €54,900. This cash outflow was related to the repayment of lease obligations for an amount of 
€54,900.

During the financial year ended on 31 December 2018, the net cash flow allocated to financing amounted 
to €66,500. This cash outflow was related to the repayment of lease obligations for an amount of 
€66,500.

8.3 Financing requirements and financing structure of the Group

The Group’s main financing needs include its operating working capital requirements, its capital 
expenditure, the repayment of its borrowings and lease liabilities (including the payment of interest) 
and, where applicable, the financing of its external growth.
Information on the financing structure of the Company’s activities is provided in Section 8.1 
“Information on capital, liquidity and sources of financing” of this Registration Document.

8.4 Restriction on use of capital 

Void

8.5 Sources of funding needed in the future to meet investment commitments 

See Section 5.3.2 of this Registration Document.

8.6 Financing following the closing of the 2020 accounts

On 12 March 2021, the Company issued a convertible bond with a nominal amount of €2,700,000. The 
annual interest rate is 6% (it being specified that the interest for the current year is not due in the event 
of an IPO of the Company) and the maturity of the loan was set to 12 March 2026 (see Section 19.1.4.2). 
The issue contract provides for early redemption and lock-up clauses, particularly in the event of an 
IPO. KEFEN, a shareholder of the Company, has subscribed for €1,000,000.
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9. REGULATORY ENVIRONMENT

 Specific environmental, social and safety standards

In Europe, EU Directive no. 2012/18/EU of 4 July 2012, known as the Seveso 3 Low Threshold 
Directive, is applicable for the control of hazards related to major accidents involving hydrogen both in 
the context of the Group’s electricity production activity and its industrial fuel cell design activity (for 
more information please see Section 5.4.1). The Group must therefore comply with the risk management 
rules laid down by this directive, which apply depending on the quantity of hydrogen stored.

In addition, the Group applies the World Bank’s Equator Principles, which are environmental and social 
standards applicable to the development of all renewable energy projects. These standards are more 
stringent than certain local regulations in the jurisdictions where the Group operates. In complying with 
these standards, the Group applies measures that sometimes go beyond what is required by the applicable 
local rules. In particular, as part of the CEOG Project and in application of the World Bank Equator 
Principles, the Group has developed a specific survey to assess the social impact on indigenous 
populations.
All of these standards and regulations may change rapidly, particularly in jurisdictions outside the 
European Union where the Group operates. In the event that the Group were unable to anticipate a 
change in these standards and regulations, this could result in an extension of the development period 
of the project in question.

To deal with these changes, the Group has set up a regulatory and legal watch on environmental issues 
and on health and safety at work, enabling rapid adaptation to regulatory changes. In particular, it uses 
the services of specialised legal advisors in all the countries where it operates. 

Lastly, the Group strives to guarantee the protection of its employees. As such, HDF has put in place 
strict internal safety rules aimed at prevention and thus reducing the risk of workplace accidents. The 
Company has also taken out specific travel insurance (AIG) to ensure that its employees are taken care 
of during their travels. 

 Regulatory authorisations 

As part of its Renewstable and Hypower activities the Group’s development of electricity production 
projects requires regulatory approvals in all countries where it operates. For the CEOG Project in French 
Guiana, the Group, through the company CEOG created for the needs of the project, has thus obtained 
a Single Environmental Authorisation from the Prefect as provided for by Order no. 2017-80 of 26 
January 2017.

These authorisations are issued following a rigorous examination to certify that the company in question 
complies with all applicable local environmental rules in order to monitor the environmental impact of 
its projects. 

Before any project is launched, the Group must also obtain a building permit and an operating licence 
from the competent authorities. 

When an authorisation is obtained from local authorities or a building permit is obtained, a hazard study 
with a risk remediation plan is carried out and reviewed by the local authorities.

In the event that the Group does not obtain the approval of the competent local authority to develop a 
project in the jurisdiction concerned, or if such authorisation is withdrawn, it may exercise a right of 
appeal to challenge the decision to refuse or withdraw the authorisation. Nevertheless, the exercise of a 
remedy would necessarily imply a postponement of its project, which could adversely affect its business, 
revenue, financial position, results or development prospects.
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The Group ensures that it takes all the necessary steps and complies with all applicable rules for 
obtaining or maintaining such an authorisation in order to prevent any decision by local authorities to 
refuse or withdraw such authorisation. As such, it uses the services of specialised legal advisors in all 
jurisdictions requiring these authorisations for the development of a given project. 

At the date of the Registration Document, there are no administrative, legal or arbitration proceedings 
(including any pending or threatened proceedings of which the Company and/or Group is aware) which 
are likely to have or have had in the last 12 months a material effect on the financial position or 
profitability of the Company and/or Group.
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10. INFORMATION ON TRENDS

10.1 Main trends since the end of the last financial year

A detailed description of the Group’s results for the financial year ended on 31 December 2020 is 
provided in Section 7 “Review of the financial position and results” of the Registration Document. Since 
that date, the Company’s business has not undergone any significant change that could impact its 
revenue, results or financial position.

The Group is not aware of: 

- major trends affecting production, sales and inventories, costs and selling prices; and 

- significant changes in financial performance since the end of the last financial year up to the 
date of this Registration Document.

10.2 Known trends, uncertainties, requests for commitments or events reasonably likely to 
affect the Group’s outlook

See Section 5.6.4. 
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11. PROFIT FORECASTS OR ESTIMATES

The Company does not intend to make any profit forecasts or estimates within the meaning of EU 
Delegated Regulation No. 2019/980.

For information, the Group provides a target for 2025 (see Section 5.6.4).
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12. ADMINISTRATIVE, MANAGEMENT, SUPERVISORY AND EXECUTIVE BODIES

12.1 Executive managers and directors

Until 30 April 2021, the Company was constituted as a simplified joint-stock company, whose Chairman 
was Mr Damien Havard.

The General Meeting of 30 April 2021 decided to transform the Company into a public limited company 
with a Board of Directors and new governance rules.

A summary of the main provisions of the Company’s bylaws, which will come into force on the day of 
the first listing of the shares on the regulated market of Euronext Paris, is provided in Section 19.2 
“Articles of incorporation and bylaws” of the Registration Document.

12.1.1 Executive management

The Company’s executive management is ensured by a Chairman and Chief Executive Officer (Mr 
Damien Havard), appointed by the Board of Directors at its meeting of 30 April 2021, which has chosen 
not to separate the functions of Chairman of the Board of Directors and Chief Executive Officer.

The Chairman and Chief Executive Officer’s business address is the Company’s registered office 
located at 20 rue Jean Jaurès - 33310 Lormont.

Mr Jean-Noël Mareschal de Charentenay was appointed Deputy Chief Executive Officer by the Board 
of Directors at its meeting of 30 April 2021 for the duration of his term of office as Director, i.e. expiring 
at the end of the Ordinary General Meeting of Shareholders called to approve the financial statements 
for the financial year ending on 31 December 2026 and held during the year 2027.

The Deputy Chief Executive Officer’s business address is the Company’s registered office located at 20 
rue Jean Jaurès - 33310 Lormont.

12.1.2 Members of the Board of Directors

On the date of approval of the Registration Document, the Board of Directors of the Company was 

composed as follows: 
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Name, positions 

in the Company  

Independent 

Director

Main 

activities 

outside the 

Company

Start and end 

date of term

Audit Committee Experience and expertise

Damien Havard

Director and 

Chairman of the 

Board of 

Directors

Chief Executive 

Officer

No Void

Appointed Director by 

the General Meeting of 

30 April 2021 for a 

period of six years 

expiring at the end of the 

General Meeting called to 

approve the financial 

statements for the 

financial year ending on 

31 December 2026 and 

Chairman of the Board of 

Directors by the Board of 

Directors meeting of 30 

April 2021 for the 

duration of his term of 

office as Director

Operational, strategic and 

management expertise

Jean-Noël 

Mareschal de 

Charentenay

Director

Deputy Chief 

Executive 

Officer

No Void

Appointed Director by 

the General Meeting of 

30 April 2021 for a 

period of six years 

expiring at the end of the 

General Meeting called to 

approve the financial 

statements for the 

financial year ending on 

31 December 2026

Operational, strategic and 

management expertise

Jean Clavel

Director

No Shipowner. 

Appointed Director by 

the General Meeting of 

30 April 2021 for a 

period of six years 

expiring at the end of the 

General Meeting called to 

approve the financial 

statements for the 

financial year ending on 

31 December 2026

Member Management expertise

Hanane El 

Hamraoui

Director

No Void

Appointed Director by 

the General Meeting of 

30 April 2021 for a 

period of six years 

expiring at the end of the 

General Meeting called to 

approve the financial 

statements for the 

financial year ending on 

31 December 2026

Operational, industrial 

and management 

expertise

Brigitte Richard-

Hidden

Director

Yes
Business 

Angel

Appointed Director by 

the General Meeting of 

30 April 2021 for a 

period of six years 

expiring at the end of the 

General Meeting called to 

approve the financial 

statements for the 

financial year ending on 

31 December 2026

Chairwoman Financial and accounting 

expertise

The Directors’ business address is the Company’s registered office located at 20 rue Jean Jaurès - 33310 
Lormont.
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The expertise and management experience of these people derive from the various salaried and 

management positions that they have previously held (see Section 12.1.4 “Biographies of the members 

of the Executive Management and the members of the Board of Directors”).

There are no family ties between the persons listed above.

In accordance with the Middlenext Code, the criteria used to qualify a Board member as independent 
are as follows:

Company 
analysis

Independence criteria defined by the Middlenext Code

Not to have 
been, in the 

last five years, 
and not to be 
an employee 
or executive 

corporate 
officer of the 
Company or 
of a company 
in its group

Not to have 
been, during 
the last two 

years, and not 
to be in a 

significant 
business 

relationship 
with the 

Company or 
its group 

(customer, 
supplier, 

competitor, 
service 

provider, 
creditor, 

banker, etc.)

Not to be a 
reference 

shareholder of 
the Company 
or to hold a 
significant 

percentage of 
the voting 

rights.

Not have a 
close 

relationship or 
close family 
ties with a 
corporate 
officer or 
reference 

shareholder

Not to have 
been, in the 

last six years, 
a statutory 

auditor of the 
Company.

Brigitte 
Richard-
Hidden

Condition 
checked

Condition 
checked

No shares held Condition 
checked

Condition 
checked

The Board of Directors, at its meeting of 30 April 2021 considered that among its members, Mrs Brigitte 
Richard-Hidden could be qualified as an independent member.

Article L.22-10-3 of the French Commercial Code provides that the Board of Directors of companies 
whose shares are admitted to trading on a regulated market must have at least 40% of directors of each 
gender. At the date of the Registration Document, the Board of Directors comprised three (3) men and
two (2) women, or 60% and 40%, respectively, of the members of the Board of Directors. Consequently, 
the composition of the Board of Directors complies with the provisions of the aforementioned article.

To the best of the Company’s knowledge, and on the date of preparation of this Registration Document, 
none of the members of the Board of Directors or Executive Management, during the last five years:

- has been convicted of fraud;
- has been associated in his or her capacity as an officer or director in a bankruptcy, receivership, 

liquidation or placement of companies under receivership;
- has been deprived by a court of the right to hold office as a member of an administrative, 

management or supervisory body of an issuer or to intervene in the management or conduct of 
the affairs of an issuer; and

- has been challenged and/or officially sanctioned by statutory or regulatory authorities (including 
designated professional bodies).
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12.1.3 Other corporate offices

Other current directorships

Name Company Nature of the office

Damien Havard
IMMOSUN SOLUTIONS 

SCI PEPS
Chairman

General Manager

Jean-Noël Mareschal de 
Charentenay

GFA DE CHALUE General Manager

Jean Clavel KEFEN
OCCITAN BULKERS LTD

KERIN LTD
CIRON LTD

General Manager
Director
Director
Director

Hanane El Hamraoui Void Void

Brigitte Richard-Hidden Void Void

Offices held by the Directors during the last five financial years and having ended to date

Name Company Nature of the office

Damien Havard

GROUPE HAVARD
AQUIBAT
BATIMED

SBRC

Chairman
General Manager
General Manager
General Manager

Jean-Noël Mareschal de 
Charentenay

EXOSUN Chief Executive Officer

Jean Clavel

TRANSMER 
TCS 

CORDOUAN FINANCE 
VALLEC

Chairman
Chairman
Chairman

General Manager
Hanane El Hamraoui Void Void

Brigitte Richard-Hidden Void Void

12.1.4 Biographies of the members of the Executive Management and members of the Board 
of Directors

- Damien Havard: Chairman of the Board of Directors and Chief Executive Officer

See Section 5.3.1.
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- Jean-Noël Mareschal de Charentenay: Director and Deputy Chief Executive Officer

See Section 5.3.1.

- Jean Clavel: Director

Jean Clavel is manager and partner of KEFEN, a shareholder of HDF. A 
graduate of HEC Paris, he has extensive management experience acquired 
in the maritime and banking sectors. In 1980, he founded TCS, which 
became a leading player in the mail and small parcel transport market, 
which he managed until 2017. Since then, he has mainly been a shipowner. 

- Hanane El Hamraoui: Director 

See Section 5.3.1.

- Brigitte Richard-Hidden: Independent Director

With more than 30 years of experience in investment banking, Brigitte 
Richard-Hidden acts as a business angel financing and consulting 
innovative companies. She is a member of the validation committee of 
Business Angels des Grandes Ecoles, one of the largest associations of 
business angels in France.

After a first experience as a financial analyst at HSBC (1984-1990), Brigitte 
enjoyed a long career in Equity Capital Markets (ECM): from 1990 to 1996 
she managed numerous IPOs and corporate actions at HSBC, from 1996 to 
2009 she was Co-Head of Société Générale’s ECM origination activities in 
France.

She then moved on to a role as bank advisor in charge of the global 
relationship of Société Générale with large French companies, financial 
institutions and corporates (2009-2016).

Lastly, more recently (2016 to June 2020), Brigitte was Global Head of 
Cross Asset Research at Société Générale Corporate and Investment 
Banking where she led an international and multi-cultural team of more 
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than 200 analysts and strategists (Europe, US, Asia). In this capacity, she 
was also a member of the Executive Committee of the Global Markets 
department of Société Générale.

12.2 Conflicts of interest at the level of the administrative and executive management bodies

Some members of the Board of Directors and Executive Management are shareholders, directly or 
indirectly, in the Company. To the best of the Company’s knowledge, as of the date of this Registration 
Document, there is no current or potential conflict of interest between the duties of each member of the 
Board of Directors and Executive Management with regard to the Company in their capacity as 
corporate officer and the private interests and/or duties of the persons comprising the Board of Directors 
and the management bodies.

To the best of the Company’s knowledge, as of the date of approval of the Registration Document, there 
is no arrangement or agreement entered into with the main shareholders or with customers, suppliers or 
others, under which any of the persons referred to in point 12.1 above was selected as a member of an
administrative, management or supervisory body or as a member of the Company’s executive 
management. 

The agreements currently in force between shareholders and/or holders of 2019 BSPCEs, on the date of 
approval of the Registration Document, will automatically lapse on the day on which the Company’s 
shares are admitted to trading on the regulated market of Euronext Paris. In addition, to the Company’s 
knowledge, at the date of approval of the Registration Document, there are no restrictions accepted by 
the members of the Board of Directors and the Executive Management concerning the sale of the 
Company’s shares in their possession.
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13. REMUNERATION AND BENEFITS

13.1 Remuneration of corporate officers

The General Meeting convened on 30 April 2021 decided to transform the Company from a simplified 
joint-stock company into a public limited company with a Board of Directors, with a view to being 
admitted to trading on the Euronext Paris regulated market for the ordinary shares comprising the 
Company’s share capital. Consequently, the information presented in this section for each corporate 
officer may include periods during which each person held different positions. The reader is invited to 
refer to the details provided in the tables below.

The information on the remuneration of corporate officers is prepared in accordance with Appendix 2 
of AMF Position-Recommendation no. 2021-02. It is specified that Table no. 8 is presented in Section 
15.3 of this Registration Document. Tables no. 3 to no. 7, no. 9 and no. 10 do not apply. 

It is specified that, subject to the listing of the Company’s shares on the regulated market of Euronext 
Paris, the Company will comply with the applicable legal provisions concerning corporate governance 
and more specifically the remuneration of the senior executives of a company whose shares are admitted 
to trading on a regulated market, in particular as regards the description of the information relating to 
the remuneration of its corporate officers in its report on corporate governance (Article L. 22-10-9 of 
the French Commercial Code), the approval by the General Meeting of the remuneration policy for 
corporate officers and the remuneration paid during the financial year (Article L. 22-10-8 of the French 
Commercial Code), and the approval by the General Meeting of the information relating to the 
remuneration of its corporate officers appearing in its report on corporate governance (Article L. 22-10-
34 of the French Commercial Code).

13.1.1 Remuneration of executive corporate officers

TABLE no. 1

Summary table of the remuneration and options granted to each executive corporate officer 
Financial 

year ended 
on 31 

December 
2019

Financial 
year ended 

on 31 
December 

2020
Damien Havard - Chairman and Chief Executive Officer since 30 April 2021 (1)

Remuneration awarded in respect of the financial year (detailed in Table no. 2) €167,669 €150,318
Valuation of the multi-year variable remunerations awarded during the financial year €- €-
Valuation of the options granted during the financial year €- €-
Valuation of the free shares granted €- €-
Valuation of the other long-term remuneration plans €- €-
Jean-Noël Mareschal de Charentenay - Deputy Chief Executive Officer since 30 April 2021(2)

Remuneration awarded in respect of the financial year (detailed in Table No. 2) €91,961 €99,005
Valuation of the multi-year variable remunerations awarded during the financial year €- €-
Valuation of the options granted during the year €- €-
Valuation of the free shares granted €- €-
Valuation of the other long-term remuneration plans €64,250(3) €-

TOTAL €323,880 €249,323
(1) During the financial years ended on 31 December 2019 and 31 December 2020, Damien Havard was Chairman of the 
Company. Damien Havard was appointed Chairman and Chief Executive Officer by the Board of Directors at its meeting of 
30 April 2021 held following the General Meeting of the same day, which approved the transformation of the Company into a 
public limited company with a Board of Directors.
(2) During the financial years ended on 31 December 2019 and 31 December 2020, Jean-Noël Mareschal de Charentenay was 
an employee of the Company. Jean-Noël Mareschal de Charentenay was appointed Deputy Chief Executive Officer by the 
Board of Directors at its meeting of 30 April 2021, following the General Meeting held on the same day and which approved 
the transformation of the Company into public limited company with a Board of Directors.
(3) This is the valuation of the 60,000 BSPCE-2019 (the characteristics of which are described in Section 15.3) allocated to Mr 
Jean-Noël Mareschal de Charentenay during the 2019 financial year.
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TABLE no. 2

Table summarising the remuneration of each executive corporate officer 

Names

Financial year ended on 31 
December 2019

Financial year ended on 31 
December 2020

Amounts 
awarded

Amounts 
paid

Amounts 
awarded

Amounts 
paid

Damien Havard - Chairman and Chief Executive Officer since 30 April 2021
Fixed remuneration €167,669 €167,669 €150,318 €150,318
Annual variable remuneration €- €- €- €-
Multi-year variable remuneration €- €- €- €-
Extraordinary remuneration €- €- €- €-
Remuneration awarded for the directorship €- €- €- €-
Benefits in kind €- €- €- €-
Jean-Noël Mareschal de Charentenay - Deputy Chief Executive Officer since 30 April 2021
Fixed remuneration €91,961(1) €91,961(1) €99,005(1) €99,005(1)

Annual variable remuneration €- €- €- €-
Multi-year variable remuneration €- €- €- €-
Extraordinary remuneration €- €- €- €-
Remuneration awarded for the directorship €- €- €- €-
Benefits in kind €- €- €- €-

TOTAL €259,630 €259,630 €249,323 €249,323
(1) This is the remuneration received by Jean-Noël Mareschal de Charentenay under his employment contract.

The Company has not made any commitments to its corporate officers, corresponding to remuneration, 
indemnities or benefits due or likely to be due as a result of the assumption, termination or change of 
their duties or subsequent to them.

Remuneration of Mr Damien Havard for the current financial year 

Mr Damien Havard (Chairman and Chief Executive Officer)22: By decision of the Board of Directors of 
30 April 2021, it was decided to set the remuneration of Mr Damien Havard, in respect of his corporate 
office as Chairman and Chief Executive Officer of the Company, as follows: Annual fixed remuneration 
of a gross amount of €150,000, paid monthly, i.e. €12,500 gross per month. He is also entitled to a 
company car.

Mr Damien Havard may also receive, upon justification, in respect of his duties as Chairman and Chief 
Executive Officer, the reimbursement of expenses reasonably incurred in the course of his duties. 

It is specified that Mr Damien Havard does not receive any variable remuneration and that, 
consequently, the remuneration of Mr Damien Havard, in his capacity as Chairman and Chief Executive 
Officer of the Company, may not in any event exceed the amount indicated above.

In respect of his office as Director, Mr Damien Havard may receive remuneration based on the allocation 
rules for the 2021 financial year set by the Board of Directors at its meeting of 30 April 2021 (see Section 
13.1.2). 

Remuneration of Mr Jean-Noël Mareschal de Charentenay for the current financial year 

Mr Jean-Noël Mareschal de Charentenay (Deputy Chief Executive Officer): By decision of the Board 
of Directors of 30 April 2021, it was decided to set the remuneration of Mr Jean-Noël Mareschal de 
Charentenay, in respect of his corporate office as Deputy Chief Executive Officer of the Company, as 

                                                     
22 For the 2021 financial year, Mr Damien Havard will receive a gross amount of €100,000 for his duties as 
Chairman and Chief Executive Officer for the period from 1 May to 31 December 2021. For the period from 1 
January to 30 April 2021, he received, in respect of his office as Chairman of the Company, then incorporated as 
a simplified joint-stock company, €50,000 gross.
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follows: Annual fixed remuneration of a gross amount of €120,00023, paid monthly, i.e. €10,000 gross 
per month. He also holds BSPCE-2019 (see Section 15.3) valued at €64,250 at the time of the grant. He 
does not receive any benefits in kind.

Mr Jean-Noël Mareschal de Charentenay may also receive, upon justification, in respect of his duties as
Deputy Chief Executive Officer, the reimbursement of expenses reasonably incurred as part of his 
assignment. 

It is specified that Mr Jean-Noël Mareschal de Charentenay does not receive any variable remuneration 
and that, consequently, the remuneration of Mr Jean-Noël Mareschal de Charentenay, in his capacity as
Deputy Chief Executive Officer of the Company, may not in any event exceed the amount indicated 
above.

In respect of his office as Director, Mr Jean-Noël Mareschal de Charentenay may receive remuneration 
based on the allocation rules for the 2021 financial year set by the Board of Directors at its meeting of 
30 April 2021 (see Section 13.1.2). 

In the event that the Company were to modify the remuneration indicated above after the initial public 
offering of the Company’s shares on the regulated market of Euronext Paris or during the coming year, 
these modifications would not be substantial.

TABLE no. 11

Executive corporate officers
Employment 

contract
Supplementary 
pension scheme

Indemnities or benefits
due or likely to be

due because of
termination or

change of duties

Indemnity due to
a non-compete 

clause

YES NO YES NO YES NO YES NO
Mr Damien Havard(1)

Chairman and Chief 
Executive Officer since 

30 April 2021
Expiry date of the mandate: 

GM deciding on the
financial statements for the 
financial year ending on 31 

December 2026

- X - X - X - X

Mr Jean-Noël Mareschal de 
Charentenay

Deputy Chief Executive 
Officer since 
30 April 2021

Expiry date of the mandate: 
GM deciding on the

financial statements for the 
financial year ending on 31 

December 2026

- X(2) - X - X - X

(1) Mr Damien Havard is the founder and main shareholder of the Company, directly and indirectly through 
IMMOSUN SOLUTIONS, with a stake of 80%.
(2) The employment contract between Mr Jean-Noël Mareschal de Charentenay and the Company was terminated 
on 30 April 2021.

                                                     
23 For the 2021 financial year, Mr Jean-Noël Mareschal de Charentenay will receive a gross amount of €80,000 
for his duties as Deputy Chief Executive Officer for the period from 1 May to 31 December 2021. For the period 
from 1 January to 30 April 2021, he received, in respect of his position as an employee, a salary of €32,000 gross.
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13.1.2 Remuneration of the other members of the Board of Directors

TABLE no. 3

Table of the remuneration awarded for serving as a director and other remuneration received by non-executive 
corporate officers

Non-executive corporate officers

Financial year ended on 31 
December 2019

Financial year ended on 31 
December 2020

Amounts 
awarded

Amounts paid
Amounts 
awarded

Amounts paid

Hanane El Hamraoui - Director since 30 April 2021

Remuneration (fixed, variable) €70,000 €70,000 €70,000 €70,000

Other remuneration €- €- €- €-

TOTAL €70,000 €70,000 €70,000 €70,000

With regard to the current financial year, it should be noted that: 

- Mrs Hanane El Hamraoui, appointed as Director by the General Meeting of 30 April 2021, is 
bound to the Company by an employment contract entered into on 16 August 2018, in respect 
of her duties as Head of Industrial Affairs. It is specified that this employment contract 
corresponds to an effective employment and that consequently the conditions for the 
combination of the salaried functions with the office as director are indeed fulfilled. For her 
salaried duties, Mrs Hanane El Hamraoui receives an annual gross fixed remuneration of 
€82,000;

- the General Meeting of 30 April 2021 approved a total remuneration package allocated to the 
members of the Board of Directors in the amount of €20,000 that the Board of Directors may 
pay, if applicable, to its members in respect of the 2021 financial year in accordance with the 
remuneration policy presented below.

Remuneration policy for Directors 

The Board of Directors complies with the recommendations of the Middlenext Code by defining a 
method for distributing the remuneration of the Directors taking into account the duties effectively 
performed by each of the Directors (member of the Audit Committee or not) and their attendance. 

The total amount of the remuneration of the Directors set by the General Meeting will be allocated as 
follows:

 a fixed amount per actual attendance (in person or by conference call) at a board meeting may 
be allocated to each Director; 

 a fixed amount equal to that mentioned above may also be allocated to each member of the 
Audit Committee per actual attendance (in person or by conference call) at a committee meeting.

Directors may also receive, upon justification, the reimbursement of expenses reasonably incurred as 
part of their assignment. 

13.2 Amounts provisioned by the Company for the payment of pensions, retirement and other 
benefits to corporate officers

Void. Mrs Hanane El Hamraoui, a salaried Director, benefits from the same pension plan as the other 
employees.
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14. FUNCTIONING OF THE ADMINISTRATIVE AND MANAGEMENT BODIES

14.1 Company management

The Company is a public limited company with a Board of Directors. The detailed composition of the 
Board of Directors is provided in Section 12.1 “Officers and Directors”.

The date of expiry of the current term of office of these persons and the period during which they 
remained in office are shown in Section 12.1 “Officers and Directors”.

14.2 Information on contracts between senior executives and the Company or one of its 
subsidiaries

To the Company’s knowledge, at the date of this Registration Document, there are no service agreements 

binding the members of the Board of Directors to the Company or any of its subsidiaries and providing 

for the granting of benefits.

14.3 Audit Committee

At its meeting of 30 April 2021, the Board of Directors decided to set up an Audit Committee whose 
characteristics are described below. At this stage, the Company does not intend to set up any other 
committees.

14.3.1 Composition

In accordance with the provisions (i) of Article L.823-19 of the French Commercial Code, which 
provides that “the composition of this committee is set, as the case may be, by the administrative or 
supervisory body. It may only include members of the administrative or supervisory body working in the 
company, to the exclusion of those exercising management functions. At least one member of the 
committee must have specific expertise in financial, accounting or legal auditing and be independent 
with regard to criteria specified and made public by the body responsible for administration or 
supervision” and (ii) of Recommendation no. 6 of the Middlenext Code, the Audit Committee will be 
composed of two (2) members, including one (1) Chairman appointed from among the independent 
members of the Company’s Board of Directors. The members of the Audit Committee must have 
specific financial and accounting skills. Its members, Mrs Brigitte Richard-Hidden, Chairwoman of the 
Audit Committee and Independent Director, and Mr Jean Clavel, were chosen by the Board of Directors. 

The Board of Directors, at its meeting of 30 April 2021, taking into account their professional 
experience, considered that they have the skills, required under Article L.823-19 of the French 
Commercial Code, allowing them, as members of the Audit Committee, to assess the work of the 
Finance Department and to provide their expert opinion. The term of office of the members of the Audit 
Committee coincides with their term of office as member of the Board of Directors. It may be renewed 
at the same time as the latter. The members of the committee may be dismissed by the Board of 
Directors. 

14.3.2 Duties

The mission of the Audit Committee is to monitor issues relating to the preparation and control of 
accounting and financial information in order to ensure the effectiveness of the risk monitoring and 
operational internal control system and, where appropriate, to make recommendations to ensure its 
integrity. The missions of the Audit Committee were defined in the internal rules of procedure of the 
Board of Directors adopted on 30 April 2021. 

Without prejudice to the powers of the Board, the Audit Committee is notably responsible for the 
following:
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1) It monitors the process of preparing the financial information and, where applicable, makes 
recommendations to ensure its integrity;

2) It monitors the effectiveness of the internal control and risk management systems, as well as, 
where applicable, the internal audit, with regard to the procedures relating to the preparation and 
processing of accounting and financial information, without prejudice to its independence;

3) It issues a recommendation on the Statutory Auditors proposed for appointment by the 
General Meeting. This recommendation to the Board is prepared in accordance with regulations; 
it also makes a recommendation to the Board when the renewal of the term of office of the 
Statutory Auditor(s) is planned under the conditions defined by the regulations;

4) It monitors the performance of the Statutory Auditors’ mission and takes into account the 
findings and conclusions of the High Council of Statutory Auditors following the audits carried 
out in accordance with the regulations; 

5) It ensures that the Statutory Auditor complies with the conditions of independence under the 
conditions and in accordance with the procedures provided for by the regulations; 

6) It approves the provision of services other than the certification of financial statements in 
compliance with the applicable regulations;

7) It reports regularly to the Board on the performance of its duties. It also reports on the results 
of the audit assignment, the way in which this assignment contributed to the integrity of the 
financial information and the role it played in this process. It immediately informs the Board of 
any difficulties encountered. 

14.3.3 Operating procedures

The operating procedures of the Audit Committee were defined in the internal rules of procedure of the 
Board of Directors adopted on 30 April 2021. 

The meetings of the Audit Committee are held at the registered office or any other place determined by 
its Chairman. The Chairman of the Audit Committee sets the agenda for its meetings. The Chairman of 
the Audit Committee may decide to invite all or some of the members of the Board of Directors or any 
person of his or her choice to attend certain meetings. 

The Statutory Auditors will be invited to the meetings of the Audit Committee responsible for analysing 
the half-year and annual results.

The Chairman of the Board of Directors may also refer to the Audit Committee any issue appearing or 
to be included in the agenda of the Board of Directors. The Board of Directors and its Chairman may 
also refer to the Audit Committee any other matters falling within its remit at any time.

The Audit Committee’s proposals, recommendations and opinions are presented to the Board of 
Directors by the Chairman of the Audit Committee.

All information communicated during meetings of the Audit Committee or in view of any meeting is in 
principle confidential, even if the Chairman does not present it as such.

14.4 Statement on corporate governance

In accordance with Article L.22-10-10 of the French Commercial Code, the Company has designated 
the Corporate Governance Code for medium and small caps as published in September 2016 by 
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Middlenext (accessible on the website www.middlenext.com) as a reference code to which it intends to 
refer once its securities are listed on the regulated market of Euronext Paris, insofar as the principles it 
contains are compatible with the organisation, size, resources and shareholder structure of the Company.

The Company aims to gradually comply with all the recommendations of the Middlenext Code.

The table below shows the Company’s position with respect to all the recommendations issued by the 
Middlenext Code at the date of approval of the Registration Document.

Recommendations 
of the Middlenext code

Applied Not applied

The power of “surveillance”
R1: Ethics of Board members X (1)

R2: Conflicts of interest X

R3: Composition of the Board - Presence of independent 
members

X (2)

R4: Information for Board members X

R5: Organisation of Board and Committee meetings X (3)

R6: Establishment of committees X

R7: Implementation of internal rules of procedure for the 
Board

X

R8: Choice of each director X

R9: Term of office of Board members X (4)

R 10: Remuneration of Directors X

R11: Implementation of an assessment of the work of the 
Board

X (5)

R12: Relations with “shareholders” X

Executive power
R13: Definition and transparency of the remuneration of the 
executive corporate officers

X

R14: Preparation of the succession of “executive managers” X (6)

R15: Combination of employment contract and corporate 
office

X

R16: Severance pay X (7)

R17: Supplementary pension plans X (8)

R18: Stock options and allocation of free shares X

R19: Review of points of vigilance X (9)

(1) A1: The relevant provisions are set out in the Board of Directors’ internal rules of procedure adopted on 30 
April 2021; 
(2) R3: The Board of Directors of the Company comprises an independent member (see Section 12.1.2. of this 
Registration Document). The Company will do its utmost to appoint a second independent director at the latest at 
the General Meeting to be held in 2022 and called to approve the financial statements for the financial year ending 
on 31 December 2021;
(3) R5: This recommendation will be applied for the meetings of the Board of Directors as well as for the meetings 
of the Audit Committee; 
(4) R9: This recommendation is applied, with the exception of the staggering of the terms of office. Given the 
recent constitution of the Board of Directors, the terms of office have the same expiry date. The Group will ensure 
that the renewal dates of these terms of office are staggered in the future; 
(5) R11: Following the formation of the Board of Directors, a review of the implementation of an assessment of 
its work will be undertaken in 2021 with the aim of responding to this recommendation by the end of the year 
2021;
(6) R14: The subject of the succession of the Chairman and Chief Executive Officer will be placed on the Board’s 
agenda once a year;
(7) R16: The Company has not set up any severance payments. The matter is not currently scheduled for 
discussion. However, the Company does not exclude adopting this recommendation if the subject were to become 
relevant;
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(8) R17: To date, the Company has not granted any supplementary pension plan. The matter is not currently 
scheduled for discussion. However, the Company does not exclude adopting this recommendation if the subject 
were to become relevant;
(9) R19: This recommendation will be adopted at the latest during the financial year ending on 31 December 2022.

14.5 Potential significant impacts on corporate governance

Until 30 April 2021, the Company was constituted as a simplified joint-stock company, whose Chairman 
was Mr Damien Havard.

The General Meeting of 30 April 2021 decided to transform the Company into a public limited company 
with a Board of Directors and new governance rules.

Information about the administrative and management bodies created following this transformation is 
provided in Sections 12 and 14 of this Registration Document.
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15. EMPLOYEES

15.1 Number of employees and breakdown by function

At the close of the periods in question, the Group’s headcount had changed as follows:

Headcount at the end of the period
31 December

2019
31 December 

2020

At the date of 
this Registration 

Document

HYDROGENE DE FRANCE 15 17 18 

HDF LATAM 0 0 1

HDF ENERGY SOUTH AFRICA (PTY) 0 0 1

Total 15 17 20

Breakdown of the Group’s headcount by site: 

Headcount at the end of the period
31 December

2019
31 December 

2020

At the date of 
this Registration 

Document

France 15 15 14

Australia 0 0 1

Indonesia 0 2 3

Mexico 0 0 1

South Africa 0 0 1

Total 15 17 20

15.2 Shareholdings and stock options of corporate officers

As of the date of the Registration Document, no share subscription or purchase options had been granted 
to corporate officers. The Combined General Meeting of 30 April 2021 authorised the Board of Directors 
to grant options to subscribe for or purchase shares in the Company to employees or corporate officers.

At the date of approval of the Registration Document, the direct and indirect shareholdings of the 
corporate officers and the number of marketable securities giving access to the Company’s share capital 
were as follows: 

Name
Number of 
shares held 

directly

Number of 
shares held 
indirectly

% of the 
Company’s share 

capital

Number of dilutive 
instruments

Damien Havard 7,205,605 644,484(1) 78.4% 0

Jean-Noël Mareschal 
de Charentenay

0 0 0% 60,000(3)
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Jean Clavel 0 2,001,540(2) 20% 0

TOTAL 9,851,629 98.4% 60,000
(1)Through the company IMMOSUN SOLUTIONS of which he holds 80% of the share capital.
(2)Through the company KEFEN of which he holds 100% of the share capital.
(3) Mr Jean-Noël Mareschal de Charentenay holds 60,000 BSPCE-2019 (the characteristics of which are 
described in Section 15.3 below) giving the right to 300,000 Company shares.

15.3 Employee shareholding in the Company’s share capital

At the date of this Registration Document, the Company’s employees did not hold any Company shares.

Some employees hold business creator share subscription warrants (BSPCE-2019), the characteristics 
of which are described below. 

Characteristics of the BSPCE-2019 Plan

The table below summarises the terms and conditions of the BSPCE-2019 Plan.

Table 8 of Appendix 2 of AMF Position-Recommendation no. 2021-02: History of the allocation 

of share subscription options or share purchase options

BSPCE-2019

Date of General Meeting 18 December 2018

Chairman’s decision 25 January 2019

Number of BSPCEs authorised 240,000

Number of BSPCEs awarded 240,000(1)

Total number of shares to which the BSPCEs are likely 

to give entitlement at the date of their issue
240,000(2)

Of which total number of shares that may be subscribed 

by the Company’s corporate officers
60,000(2)

Mr Jean-Noël Mareschal de Charentenay, Deputy Chief 

Executive Officer(3)
60,000(2)

Start of exercise of warrants From the date of allocation by the 

Chairman

Expiry date of the BSPCEs 10 years after the allocation date

Subscription price per share €1(2)
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Exercise procedures

The warrants may be exercised in 
the following cases: 
 In the event of a sale of shares 

to a third party involving more 
than 50% of the shares 
comprising the Company’s 
capital; 

 In the event of a sale of shares 
to a third party of more than 
50% of the shares of the 
Company held by Damien 
Havard and IMMOSUN 
SOLUTIONS and, if 
applicable, an affiliate; or

 In the event of admission of 
the Company’s shares to a 
regulated market in France or 
abroad.
The warrants may be exercised 
only if the beneficiary is an 
employee and/or a corporate 
officer of the Company subject 
to the tax regime of employees 
at the date of the exercise. 

Number of shares subscribed at the date of this 

Registration Document
0

Cumulative number of BSPCEs cancelled or expired at 

the date of this Registration Document
0

Total number of shares that may be subscribed at the 

date of this Registration Document
1,200,000(2)

(1) The 240,000 BSPCEs were allocated free of charge to the beneficiaries.
(2) At the time of their issue, each BSPCE-2019 gave the right to one share of the Company for a 
subscription price per share of €5. Due to the division of the par value and the corresponding 
multiplication of the number of shares decided on 30 April 2021, each BSPCE-2019 now gives the right 
to 5 Company shares for a subscription price of €1 per share.

(3) At the time of the issue of the BSPCE-2019, Mr Jean-Noël Mareschal de Charentenay was an 
employee and not a corporate officer of the Company.

In addition, the Combined General Meeting of 30 April 2021 authorised the allocation of free shares to 
employees or corporate officers. The Company intends to use this delegation after the IPO to grant free 
shares to its employees.
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16. MAIN SHAREHOLDERS

16.1 Breakdown of share capital and voting rights as at the date of approval of the Registration 
Document

Current capital Fully diluted capital(1)

Number of 

shares and 

voting rights

% of share 

capital and 

voting rights

Number of 

shares to be 

issued upon 

exercise of 

dilutive 

instruments

% of fully 

diluted share 

capital

Damien Havard 7,205,605 72.00% 0 64.29%

IMMOSUN 

SOLUTIONS(2)

800,605
8.00%

0 7.14%

KEFEN(3) 2,001,540 20.00% 0 17.86%

Jean-Noël Mareschal de 

Charentenay
0 0.00%

300,000 2.68%

BSPCE beneficiaries 0 0.00% 900,000 8.03%

TOTAL 10,007,750 100% 1,200,000 100%
(1) The dilution takes into account the 240,000 outstanding BSPCE-2019 but does not take into account 
the dilution related to the issue of convertible bonds, OC-2021, which will depend on the future IPO 
price. Please see Section 19.1.4.2 of this Registration Document for more details on the OC-2021.
(2) A simplified joint-stock company whose share capital is held at 80% by Mr Damien Havard, Chairman 
and Chief Executive Officer of the Company. 
(3) A limited liability company incorporated under Luxembourg law, the share capital of which is wholly 
owned by Mr Jean Clavel, Director of the Company. 

The agreements currently in force between shareholders and/or holders of BSPCE-2019 will automatically 
lapse on the day the Company’s shares are admitted to trading on the regulated market of Euronext Paris. 
No agreements or concerted actions between shareholders will remain in force at this time.

16.2 Voting rights of the main shareholders

Each share gives the right to one vote. Subject to the condition precedent of the admission of the 
Company’s shares to the regulated market of Euronext Paris, a voting right double that conferred on the 
other shares, having regard to the percentage of capital they represent, will be attributed to all fully paid-
up shares for which proof is provided of registration in the name of the same shareholder for at least two 
(2) years. To calculate this holding period, no account is taken of the holding period of the Company’s 
shares prior to the date of admission of the Company’s shares to trading on the regulated market of 
Euronext Paris.

The main shareholders do not hold voting rights that differ from those of other shareholders of the 
Company.

16.3 Control of the Company

As of the date of this Registration Document, Mr Damien Havard, Chairman and Chief Executive 
Officer of the Company, holds, directly and indirectly, 80% of the share capital and voting rights of the 
Company, and therefore controls it within the meaning of the provisions of Article L.233-3 of the French 
Commercial Code.

In order to ensure that this control is not exercised in an abusive manner, an Independent Director, one 
of five Directors, has been appointed. In addition, Mr Jean-Noël Mareschal de Charentenay has been
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appointed as Deputy Chief Executive Officer by the members of the Board of Directors, and as such has 
the same powers as the CEO, it being specified that no limitation of powers has been set by the Board 
of Directors.

16.4 Agreements that may result in a change of control

To the best of the Company’s knowledge, no particular element of the Company’s articles of 
incorporation, bylaws, a charter or regulations could have the effect of delaying, deferring or preventing 
a change in its control.
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17. TRANSACTIONS WITH RELATED PARTIES

17.1 Agreements with related parties

Detailed information on the transactions with related parties, as covered by the standards adopted in 
accordance with EC Regulation No. 1606/2002, entered into by the Company during the 2018, 2019 and 
2020 financial years, are provided in Note 18 to the consolidated financial statements presented in 
Section 18.1.1 “Audited historical financial information” of the Registration Document.

Since 31 December 2020, the only transaction relates to the subscription of the company KEFEN, 
current shareholder of the Company, in the amount of €1,000,000, to the OC-2021 which main 
characteristics are described in Section 19.1.4.2.
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17.2 Special reports of the Statutory Auditor on regulated agreements

17.2.1 Special report of the Statutory Auditor on related-party agreements for the financial 
year ended on 31 December 2020
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17.2.2 Special report of the Statutory Auditor on related-party agreements for the financial 
year ended on 31 December 2019
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17.2.3 Special report of the Statutory Auditor on related-party agreements for the financial 
year ended on 31 December 2018
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18. FINANCIAL INFORMATION CONCERNING THE ASSETS AND LIABILITIES, 
FINANCIAL POSITION AND RESULTS OF THE ISSUER

18.1 Historical financial information

18.1.1 IFRS consolidated financial statements for the financial years ended on 31 December 
2020, 2019 and 2018

18.1.1.1 Consolidated primary statements

CONSOLIDATED STATEMENT OF FINANCIAL POSITION

(in thousands of euros) Notes 31/12/2020 31/12/2019 31/12/2018 01/01/2018

ASSETS

Intangible assets 01 2,384.3 675.1 99.4 0.5

Tangible assets 02 288.6 328.0 331.6 430.2

Non-current financial assets 1.9 0.8 0.0 0.0

Investments in equity-accounted companies 03 0.0 0.0 5.0 0.0

Deferred tax assets 17 317.0 144.7 61.0 151.8

TOTAL NON-CURRENT ASSETS 2,991.8 1,148.6 492.1 582.5

Trade receivables and related accounts 04 3,187.1 2,202.5 451.9 508.7

Other current assets 05 1,390.8 88.7 339.2 842.8

Current financial assets 06 487.2 446.3 935.2 0.0

Cash and cash equivalents 21 26.2 571.9 1,283.9 1,077.0

TOTAL CURRENT ASSETS 5,091.3 3,309.4 3,010.3 2,428.5

TOTAL ASSETS 8,083.0 4,458.0 3,502.3 3,011.0

LIABILITIES
Share capital 18.1.1.2.1.a 2,001.6 2,001.6 2,001.6 2,001.6

Additional paid-in capital 0.1 0.1 0.1 0.1

Consolidated reserves and retained earnings 819.9 162.6 -354.2 -356.5

Comprehensive net income 418.3 620.1 477.1
Equity attributable to owners of the parent 3,239.9 2,784.4 2,124.5 1,645.2

Equity attributable to non-controlling interests 0.0 0.0 0.0 0.0

TOTAL EQUITY 3,239.9 2,784.4 2,124.5 1,645.2

Non-current financial liabilities 08 796.6 241.6 261.5 338.8
Post-employment benefits 14 60.7 37.9 20.2 13.3

Other non-current liabilities 09 113.8 0.0 0.0 0.0

Deferred tax liabilities 17 613.5 307.0 95.2 0.0

TOTAL NON-CURRENT LIABILITIES 1,584.6 586.4 377.0 352.1

Current financial liabilities 08 71.2 69.4 60.5 92.0
Short-term risk provisions 07 0.0 0.0 0.0 0.0

Subsidies 10 1,510.9 454.5 0.0 0.0

Corporate tax liabilities 17 6.1 104.0 0.0 0.0

Trade payables 10 888.9 289.2 548.2 391.1

Other current liabilities 10 781.4 170.1 392.2 530.7

TOTAL CURRENT LIABILITIES 3,258.6 1,087.2 1,000.9 1,013.8

TOTAL LIABILITIES 8,083.0 4,458.0 3,502.3 3,011.0
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Consolidated statement of income and other comprehensive 
income     

Financial year of 12 months ended on

(in thousands of euros) Notes 31/12/2020 31/12/2019 31/12/2018

Revenue 11 1,936.7 2,409.6 947.4
Other operating income 12 716.4 480.5 887.1

Total operating income 2,652.4 2,890.2 1,834.5

External expenses 13 -1,025.3 -1,057.6 -1,323.6

Personnel costs 14 -921.8 -1,340.4 -655.5

Taxes, duties and similar payments -22.0 -13.4 -14.7

Amortisation, depreciation and impairment 15 -102.3 -81.1 -58.9

Share of net income of associates and joint 
ventures

03 -23.8 -5.0 -5.0

Income from disposals of fixed assets, 
securities and activities

03 0,0 453.8 887.6

Other operating income and expenses 1.0 1.4 -0.8

Operating income 558.2 852.8 663.6

Financial income 8.2 4.9 2.0

Financial expenses -2.7 -2.6 -3.4

Financial income 16 5.5 2.3 -1.4

Income before tax 563.7 855.1 662.2

Corporate income tax 17 -145.4 -235.0 -185.2

Consolidated net income 418.3 620.1 477.1

Consolidated net income attributable to non-
controlling equity holdings

0.0 0.0 0.0

Consolidated net income attributable to 
owners of the parent company

418.3 620.1 477.1

Translation gains and losses -0.1 -0.2 0.0

Recyclable items -0.1 -0.2 0.0

Actuarial gains and losses related to post-
employment benefits

14 -14.1 -7.7 2.3

Non-recyclable items -14.1 -7.7 2.3

Other comprehensive income -14.3 -8.0 2.3

Consolidated comprehensive net income 404.0 612.1 479.3

Consolidated comprehensive net income 
attributable to non-controlling interests

0.0 0.0 0.0

Consolidated net income attributable to 
owners of the parent

404.0 612.1 479.3

Base consolidated net earnings per share (in 
euros)

18 0.21 0.31 0.24

Diluted consolidated net earnings per share (in 
euros)

18 0.21 0.31 0.24

Consolidated statement of cash flows

            Financial year of 12 months ended on

Notes 31/12/2020 31/12/2019 31/12/2018

Consolidated net income 418.3 620.1 477.1

Amortisation, depreciation and impairment 15 102.3 81.1 58.9

Share-based payments and post-employment benefits 14 60.1 57.8 6.9

Other calculated expenses -7.5 -3.3 3.1

Share of net income of associates and joint ventures 03 23.8 0.0 5.0

Income from disposals of fixed assets, securities and 
activities

03 0.0 -453.8 -887.6

Portion of subsidies in income 12 -106.5 0.0 0.0
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Tax expenses 17 145.4 253.0 185.2

Taxes paid -104.0 0.0 0.0

Change in trade receivables -1,002.5 -1,760.6 1,477.5

Change in trade payables 99.7 -258.9 157.0

Change in other current assets and liabilities 282.7 28.4 155.3

Net cash flows from operating activities -88.2 -1454.1 1,638.3

Internally generated fxed assets expenses (capitalised 
R&D)

01 -708.9 -107.4 -636.0

Subsidies collected 10 279.5 454.5 0.0

Acquisitions of other tangible and intangible assets 01 & 02 -514.7 -491.9 -104.8

Acquisitions of financial assets -1.1 -0.8 0.0

Loan and advances granted to associates and joint
ventures

-41.0 488.9 -886.2

Disposal of tangible and intangible assets 0.0 0.0 0.0

Disposal of financial assets 0.0 0.0 0.0

Cash flows from acquisitions and disposals of 
subsidiaries

03 0.0 453.8 56.5

Net cash flows from investing activities -986.2 797.0 -1,364.9

New borrowings and other financial debt 08 600.0 0.0 0.0

Repayment of borrowings and other financial debts 08 -64.4 -54.9 -66.5

Change in loan and advances from associates -6.9 0.0 0.0

Net cash flows from financing activities 528.7 -54.9 -66.5

Change in cash position -545.7 -712.0 206.9

Opening cash position 571.9 1,283.9 1,077.0

Closing cash position 26.2 571.9 1,283.9

Consolidated statement of changes in shareholders’ equity

Note Share 
capital

Additional 
paid-in 
capital 

Consolidated 
reserves

BSPCE 
(IFRS 
2)

Translation 
differences

Actuarial 
differences

Equity
attributable 
to owners 
of the 
parent

Equity 
attributable 
to non-
controlling 
interests

Total
equity

IFRS equity 
01/01/2018

2,001.6 0.1 -356.5 0.0 0.0 0.0 1,645.2 0.0 1,645.2

Consolidated 
net income

477.1 477.1 477.1

Other 
comprehensive 
income

2.3 2.3 2.3

Comprehensive 
income

0.0 0.0 477.1 0.0 0.0 2.3 479.3 0.0 479.3

Changes in 
scope

0.0 0.0 0.0

IFRS equity 
31/12/2018

2,001.6 0.1 120.6 0.0 0.0 2.3 2,124.5 0.0 2,124.5

Consolidated 
net income

620.1 0.0 620.1 620.1

Other 
comprehensive 
income

-0.2 -8.0 -8.2 -8.2

Comprehensive 
income

0.0 0.0 620.1 0.0 -0.2 -8.0 611.9 0.0 611.9

IFRS 2 
(BSPCE)

14 48.1 0.0 48.1 48.1

Changes in the 
scope of 
consolidation

0.0 0.0 0.0
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IFRS equity 
31/12/2019

2,001.6 0.1 740.7 48.1 -0.2 -5.7 2,784.4 0.0 2,784.4

Consolidated 
net income

418.3 418.3 418.3

Other 
comprehensive 
income

-0.1 -14.1 -14.3 -14.3

Comprehensive 
income

0.0 0.0 418.3 0.0 -0.1 -14.1 404.0 0.0 404.0

IFRS 2 
(BSPCE)

14 51.5 51.5 51.5

Changes in 
scope of 
consolidation

0.0 0.0 0.0 0.0

IFRS equity 
31/12/2020

2,001.6 0.1 1,159.0 99.6 -0.4 -19.9 3,239.9 0.0 3,239.9
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18.1.1.2 Notes to the consolidated financial statements 

1. General information

Hydrogène de France (the “Company” or “HDF”) is a French simplified joint-stock company 
incorporated in 2012. As a specialist in hydrogen production and distribution equipment, the Company 
contributes to the worldwide deployment of zero-carbon hydrogen as a solution for the energy transition 
in the industrial, mobility and energy sectors.
The registered office is located at 20 rue Jean Jaurès, 33310 Lormont. 

The development phases of a typical project developed by the Company are as follows:
- Prospecting phase during which the costs are borne by the Company;
- Advanced phase of development from which the Company creates a special purpose vehicle 

(SPV) for the project, which bears all costs from this date including the costs of assistance and 
project management under the project management assistance contract with HDF;

- Phase of entry into the capital of the SPV of an external investor, majority or not depending 
on the projects (formalisation of a shareholders’ agreement and various contracts with third 
parties to the project: promise to lease, building permit, etc.);

- Financial closing phase when the development is finished allowing the formalisation of a 
financing agreement for the project (formalisation of a power purchase agreement) and the 
launch of the construction of the hydrogen production and distribution facilities;

This is followed by the EPC (engineering, procurement and construction) construction phases; and the 
Operation phase during which the electricity is sold to EDF or to the grid operator.

The Company and its subsidiaries listed in Note 2d constitute the HDF group (the “Group”).

The Company’s share capital amounted to €2,001,550 over all the periods presented. The share capital 
is divided into 10,007,750 ordinary shares with a par value of €0.20 each, fully paid-up and all of the 
same category. At 31 December 2020, the share capital was held as follows: 72% by Damien Havard 
(Chairman of the Company), 8% by Immosun Solutions (itself 80%-owned by Damien Havard) and 
20% by Keffen.

This note is an integral part of the Group’s consolidated financial statements for the financial years 
ended on 31 December 2020, 31 December 2019 and 31 December 2018.

They were approved by the Board of Directors on 19 May 2021.

a. COVID-19 health crisis and consequences for the Group

The COVID-19 pandemic and the government measures to limit the spread of the virus have had an 
impact on the Group’s activities.

The health crisis has had the impact of delaying the progress of development projects, in particular the 
projects under way, especially the CEOG Project, the file for which the French Energy Regulatory 
Commission (Commission de régulation de l’énergie - CRE) was unable to process throughout the year 
2020, which resulted in a delay in the implementation of the project. The Cleargen Project, and in 
particular the connection of the fuel cell to the refinery of Société Anonyme de la Raffinerie des Antilles, 
was also delayed due to restrictions making it impossible for the technical teams to travel to the site.
In addition, travel restrictions have made it difficult for the Group to explore and develop business in 
many countries.

With regard to the financial measures taken to deal with the impact of the health crisis on its activities, 
the Company took out a State-guaranteed loan in the amount of €600,000 in May 2020 to secure its cash 
requirements, particularly in the context of delays in its projects. It was also able to benefit from a 
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postponement until March 2021 of the payment of its social security and family allowance contribution 
instalments due for the period from December 2020 to February 2021.

b. Highlights 

Highlights of 2018

Disposal of Aquipac

On 26 June 2018, the Company sold all of its shares in Aquipac (representing 39% of the share capital), 
which became fully owned by Société Anonyme de la Raffinerie des Antilles. HDF and its Chairman 
(for 61%) created Aquipac in 2014 as part of the consortium developing the Cleargen project. This 
project involves the development and installation of the first CE-certified high-capacity fuel cell in a 
complex environment. The consortium was awarded a European subsidy. The sale price amounted to 
€97,500, including an immediate cash remittance of €58,500 and the balance to be paid upon the first 
delivery of electricity to the EDF grid from the Cleargen fuel cell installed on the site of Société 
Anonyme de la Raffinerie des Antilles (as of 31 December 2020 delivery had not been made). The gain 
on disposal relating to this transaction amounted to €97,500 and was recognized in the line item “Income 
from disposals of fixed assets, securities and activities”.

Loss of control of CEOG

On 24 July 2018, HDF’s stake in CEOG (Centrale Electrique de l’Ouest Guyanais), previously wholly 
owned, was diluted due to a capital increase subscribed by a financial investor, Meridiam. CEOG is 
developing a Renewstable project in French Guiana to provide continuous electricity from renewable 
energies, offering an alternative to the energy currently produced by diesel generators. Following this 
transaction, HDF only holds 40% of the shares in CEOG and accounts for its investment using the equity 
method (see Note 3.03). The result relating to this loss of control amounted to €790,100 and was 
recorded on the line “Income from disposals of fixed assets, securities and activities” for the 2018 
financial year.

Creation of special purpose vehicles (SPV)

- CESA (registered on 15 January 2019), a simplified joint-stock company whose registered 
office is located at 20 rue Jean Jaurès, 33310 Lormont, France; and

- RENEWSTABLE (BARBADOS) INC., a company incorporated under Barbadian law whose 
registered office is located at Suite 206, Warrens Court, St Michael, Barbados. It was created in 
late 2018 for the needs of the RSB Project in Barbados.

Highlights of 2019

Decrease of the share held in CEOG

On 23 July 2019, HDF sold part of its stake in CEOG to Société Anonyme de la Raffinerie des Antilles, 
decreasing its investment from 40% to 10% of the share capital. A control analysis was performed 
following this transaction and it was concluded that HDF exercises significant influence over CEOG. 
Therefore, the Group accounts for CEOG using the equity method. In accordance with IAS 28, the 
Group has not revalued its retained equity interest in CEOG. The result relating to this disposal of shares 
amounted to €453,800 and was recognized on the line “Income from disposals of fixed assets, securities 
and activities” for the 2019 financial year.
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Licence agreement with Ballard

In December 2019, HDF entered into a partnership with Ballard Power System with the signing of 
product development and licence agreement to develop high-capacity fuel cells, under which HDF has 
the right to assemble and industrialise the cells resulting from this partnership. HDF will be responsible 
for the assembly and industrialisation of these high-capacity fuel cells. The duration of the licence is 
indefinite with an exclusivity period of seven years starting in December 2019. HDF made a prepayment 
of €474,000 in December 2019 and two milestone payments in 2020 for a total of €1,005,000, and 
recognized an intangible asset in progress for these amounts (see Note 3.01).

Highlights of 2020

Capital increase of CEOG

On 20 February 2020, HDF subscribed to a capital increase in CEOG by way of offsetting receivables 
in the amount of €23,800 and maintaining its holding at 10% of the company’s shares. No changes were 
made to the analysis of control following this transaction and HDF continues to exercise significant 
influence over CEOG, which is accounted under the equity method.

Taking out of a loan guaranteed by the French State

In May 2020, the Company took out a State-guaranteed loan in the amount of €600,000 to secure its 
cash requirements, particularly in the context of delays in its projects. The nominal interest rate is 0.55%.

Subsidies granted

The Nouvelle-Aquitaine Region granted the Group two significant subsidies for the following projects:
- the HYGEO Project to develop a geological hydrogen energy storage sector and infrastructure 

in Nouvelle-Aquitaine, for a total amount of €464,000, of which €232,100 remains to be 
received upon completion of the project in 2023.

- The project to develop a fuel cell to be manufactured in an assembly plant for an amount of 
€698,600, for which a €419,200 subsidy remains to be received upon completion of the various 
stages of the project by the end of 2023.

Please see Note 3.10 for the liabilities related to subsidies and Note 3.12 for the other operating income 
recognized.

Creation of special purpose vehicles (SPV)

In 2020 HDV created the following SPVs:

- ENERGIA LOS CABOS, a company incorporated under Mexican law whose registered office 
is located in the Municipality of Los Cabos, Baja California Sur. This company was acquired 
by the Company in April 2020 (when it had just been created) for the needs of the LOS CABOS 
Project in Mexico; 

- HDF ENERGY CYPRUS LIMITED, a company incorporated under Cypriot law whose 
registered office is located at Ifigenias, 17, Strovolos, 2007, Nicosia, Cyprus. This company was 
created in March 2020 for the needs of the CRT Project in Cyprus; and

- CAGOU ENERGIES (in the process of being registered as of 31 December 2020), a simplified 
joint-stock company whose registered office is located at 32 rue du Général Gallieni, 98845 
Nouméa, Nouvelle-Calédonie, France.
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c. Subsequent events

On 12 March 2021, the Company issued a convertible bond with a nominal amount of €2,700,000,
represented by 108,000 bonds with a par value of €25 each. The annual interest rate is 6% (it being 
specified that the interest for the current year is not due in the event of an IPO of the Company) and the 
maturity of the loan was set to 12 March 2026. However, the issue contract provides for early redemption 
or early conversion, particularly in the event of an IPO. In this case, the bondholders have undertaken 
to subscribe, by way of offsetting receivables, to the capital increase as part of the IPO, so that no cash 
repayment will occur. The amount of the bondholder’s outstanding amount will be increased by a 
premium equal to 25%. KEFEN, a shareholder of the Company, has subscribed for €1,000,000.

In April 2021, the Bordeaux Metropolitan Area, in association with the Nouvelle-Aquitaine Region and 
the municipality of Blanquefort, appointed Hydrogène de France as the first winner of the call for 
expressions of interest concerning the Circuits site, a former property of Ford, for the establishment of
its future plant to manufacture very powerful fuel cells.

The Company plans to carry out an initial public offering on the regulated market of Euronext Paris.

The General Meeting of 30 April 2021 decided to transform the Company into a public limited company 
with a Board of Directors and new governance rules.

By its Decree of 7 May 2021, the Ministry of Energy Transition formalised the rate of return on fixed 
capital for the CEOG Project, thus enabling the Company to envisage the financial closing of the project 
by June 2021.

Creation of two operational subsidiaries:

- HDF ENERGY SOUTH AFRICA (PTY), a company incorporated under South African law 
whose registered office is located at 276 Cape Road, Newton Park, Port Elizabeth, 6045, South 
Africa. This company was created in March 2021 to host the support functions of the Group’s 
activities in South Africa; and 

- HDF LATAM, a company incorporated under Mexican law whose registered office is located 
in the Municipality of Los Cabos, Baja California Sur. This company was created in March 
2021 to host the support functions of the Group’s activities in Mexico.

2. Significant accounting principles and methods

a. Background to the preparation of the financial statements 

These consolidated financial statements were prepared under the responsibility of the Chairman of the 
Company (before its transformation from a simplified joint-stock company into a public limited 
company by the General Meeting of 30 April 2021), specifically for the purposes of preparing the 
Registration Document, as part of the proposed IPO of the Company on the regulated market of Euronext 
Paris. 

The consolidated financial statements were prepared in accordance with International Financial 
Reporting Standards (IFRS), as adopted by the European Union on 31 December 2020. They constitute 
the Group’s first consolidated financial statements and were prepared in accordance with the first-time 
application procedures provided for by IFRS 1. The general principles, accounting methods and options 
used by the Company to prepare these IFRS consolidated financial statements are described below.

The Company also has statutory financial statements prepared in accordance with French accounting 
principles. The statutory financial statements of the Company for the financial years ended on 31 
December 2020, 31 December 2019 and 31 December 2018 were approved by the General Meeting of 
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Shareholders on 30 March 2021, 20 May 2020 and 20 May 2019, respectively, in accordance with the 
French accounting principles. 

b. IFRS standards and provisions for first-time adoption of IFRS 

These consolidated financial statements for the financial years ended on 31 December 2020, 2019 and 
2018 have been prepared in accordance with the IFRS standards and interpretations as adopted by the 
European Union on 31 December 2020, available on the European Commission’s website: 
https://ec.europa.eu/commission/indexen. 

As these are the Group’s first consolidated financial statements, they were prepared in accordance with 
the provisions of IFRS 1 - First-time application of IFRS, taking into account a transition date of 1 
January 2018. In particular, the Group opted for early application, from the date of transition, i.e. 1 
January 2018, of IFRS 16 - Leases applicable for financial years beginning on or after 1 January 2019. 
The Group has applied this standard using the simplified retrospective method without restatement of 
comparative periods (see Note 2k for more details).

In accordance with IFRS 1 “First-time adoption of International Financial Reporting Standards”, the 
Group has chosen to use certain exemptions offered by this standard to the principle of retrospective
application of other IFRS standards:

- Leases:
- Assessment whether an existing contract at the date of transition to IFRS contains a 

lease based on the facts and circumstances existing at that date, 
- Measurement of the lease obligation at the date of transition to IFRS based on the 

present value of the remaining lease payments, determined using the incremental 
borrowing rate,

- Use of the knowledge acquired a posteriori, for example to determine the duration of a 
lease which contains options of extension or termination.

The Group has not retained the other possible exemptions under IFRS 1. In particular, the Group did not 
use the option to measure certain tangible and intangible assets at fair value in the opening balance sheet.

In addition, the Group has not chosen to apply in advance the following standards, amendments and 
interpretations which will be mandatory from 1 January 2021 or thereafter:

Standards, amendments and interpretations Application date
Amendment to IFRS 4 “Insurance contracts: Extension of the temporary 
exemption from the application of IFRS 9”

1 January 2021

Amendment to IFRS 9, IFRS 7, IFRS 4 and IFRS 16 “Reform of 
benchmark interest rates” (Phase 2)

1 January 2021

The application of the above amendments is not expected to have an impact on the Group.

c. Going concern

The going concern assumption was adopted by the Chairman, taking into account the following main 
factors:

- as at 31 December 2020, cash and cash equivalents amounted to €26,000;
- since 31 December 2020, the Company has issued convertible bonds for an amount of 

€2,700,000, collected in March 2021; 
- in March 2021, the Company requested a postponement of the maturity of its State-guaranteed 

loan by one year and amortisation over four years until May 2025;
- progress on the CEOG Project in 2021, with a first decision by the French Energy Regulation 

Commission on 18 March 2021 which defines the remuneration of the project, confirming the 
assumptions made by HDF, and the formalisation by ministerial decree of 7 May 2021. 
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On the basis of these elements and its forecasts based in particular on revenue growth and operating 
expenses, management estimated that the Group’s cash requirements would be covered for the next 12 
months.

d. Consolidation scope and methods

Companies Country 31/12/2020 31/12/2019 31/12/2018 01/01/2018 Notes

HDF Energy France
HDF ENERGY 
AUSTRALASIA

Australia Parent Parent Parent Parent Holding, 
Engineering, 
Prospecting

CESA France (Guiana) FC / 100% FC / 100% FC / 100% FC / 100% Special purpose 
vehicle (SPV)

RENEWSTABLE BARBADOS Barbados FC / 99.9% FC / 99.9% FC / 99.9% Special purpose 
vehicle (SPV)

CAGOU ENERGIES (New Caledonia) FC / 100% FC / 100% FC / 100% Special purpose 
vehicle (SPV)

HDF ENERGY CYPRUS Cyprus FC / 100% Special purpose 
vehicle (SPV)

ENERGIA LOS CABOS Mexico FC / 100% Special purpose 
vehicle (SPV)

CEOG France (Guiana) EM / 10% EM / 10% EM / 40% FC / 100% Special purpose 
vehicle (SPV)

AQUIPAC France (Martinique) EM / 39% Special purpose 
vehicle (SPV)

The consolidated financial statements include the financial statements of the subsidiaries from the date 
of their creation or acquisition (date on which control is obtained), and until the date on which control 
ceases, as well as the Group’s equity interests in associates and joint ventures recognized in the accounts 
using the equity method.
IFRS 10 requires the exercise of judgment and an ongoing assessment of the control situation.

Fully consolidated (FC) companies 

Companies are fully consolidated when the Group has control over them. This rule applies regardless of 
the percentage of shares held. The Group controls an entity when it is exposed to, or has rights to, 
variable returns from its involvement with the entity and has the ability to affect those returns through 
its power over the entity. 
The interests of minority shareholders are presented in the balance sheet and in the income statement as 
a separate category from the Group share. 
At the time of a new acquisition, the assets, liabilities and contingent liabilities of the subsidiary are 
measured at their fair value on the acquisition date. Income from subsidiaries acquired or sold during 
the financial year is included in the statement of comprehensive income from the date of acquisition or 
until the date of disposal, respectively. The excess of the consideration transferred over the share of the 
fair value of the assets, liabilities and contingent liabilities acquired is recognized in goodwill on the 
assets side of the balance sheet. The excess of the share of the fair value of the assets, liabilities and 
contingent liabilities acquired over the consideration transferred is immediately recognized in income.

In the event of a proposed disposal, in accordance with IFRS 5 “Non-current assets held for sale and 
discontinued operations”, the assets and liabilities of controlled entities held for sale are presented on 
separate lines of the balance sheet. From the date of classification as “Assets held for sale”, depreciation 
and amortisation cease.

In the event of loss of control, the assets and liabilities of the subsidiary as well as the non-controlling 
interests are derecognized at their carrying amount at the date of loss of control, the fair value of the 
consideration received is recognized, and in the event an equity interest is retained, it is recognized at 
its fair value. The difference is recognized in income on disposal.
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Joint ventures

A joint venture results from a contractual arrangement whereby the Group and other partners agree to 
carry out an economic activity under joint control. Equity interests in such companies are accounted for 
using the equity method.

Associated companies 

Companies over which the Group exercises significant influence on financial and operating decisions, 
but does not exercise control, are accounted for using the equity method. In cases where the Group holds 
less than 20% of the voting rights in another entity, the exercise of significant influence is also 
determined on the basis of other facts and circumstances: representation on the management body of the 
entity, participation in the policy-making process, including participation in decisions relating to 
material transactions or provision of essential technical information.

The Group’s revenue from associates or joint ventures is fully recognized as revenue. In accordance 
with IAS 28, the margin realised with the company consolidated under the equity method, and 
recognized as an asset of said company, is eliminated to the extent of the Group’s interest; the 
elimination is recognized in the income statement on the “Share of net income of associates and joint 
ventures” line item. 

e. Translation of foreign currency items

Functional currency and presentation currency 

The accounts are kept in the functional currency of each of the Group companies, i.e. the currency of 
the main economic environment in which it operates and which generally corresponds to the local 
currency. The consolidated financial statements are presented in euros, which is the functional and 
presentation currency of the consolidating company, HDF. 

Foreign currency transactions 

The activity of the foreign subsidiaries included in the scope of consolidation is considered as an 
extension of that of the parent company. For this purpose, the accounts of subsidiaries are translated 
using the historical exchange rate method. The application of this method results in an effect comparable 
to that which would have been recorded on the financial position and the result if the consolidating 
company had carried out its own activity abroad. At the closing date, monetary assets and liabilities 
denominated in foreign currencies are translated into the functional currency at the foreign currency 
exchange rate at the closing date. Non-monetary items are translated at historical rates. All translation 
adjustments are recorded in the income statement. 

f. Use of estimates and judgments

The preparation of the financial statements requires, on the part of management, the use of estimates 
and assumptions deemed reasonable, likely to have an impact on the amounts of assets, liabilities, equity, 
income and expenses included in the financial statements, as well as the information in the notes on 
contingent assets and liabilities. These estimates assume the operation is a going concern and are made 
on the basis of the information available when the statements are being prepared. The key accounting 
estimates concern:

- the achievement of the criteria for activating the various ongoing research and development 
projects with regard to IAS 38 and the assumptions used to perform the impairment tests (see 
Note 3.01);

- the assessment of control over the various subsidiaries and investments (see Note 3.03);
- the probability of receiving project success bonuses (see Note 3.11);
- the assumptions used for the valuation of the BSPCEs (see Note 3.14);
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- the measurement of the provision for impairment of receivables in accordance with IFRS 9 (see 
Note 3.15); 

- the capitalisation of any deferred taxes in respect of tax loss carryforwards (see Note 3.17);
- the assumptions used to calculate the provisions for retirement benefits (see Note 3.14).

Details are provided in the note on significant accounting principles. Depending on the evolution of 
these assumptions or different economic conditions, the final amounts could differ from these estimates. 
These estimates may be revised if the circumstances on which they were based change or as a result of 
new information.

g. Segment reporting

IFRS 8 requires the identification of operating segments on the basis of internal reporting used by the 
chief operating decision-maker to make decisions regarding the allocation of resources and the 
assessment of the Group’s performance. HDF is organised internally to report to its Chairman, who is 
the main operational decision-maker, on the basis of consolidated information at Group level. Strategic 
decisions and business performance measurements are made monthly by the Chairman with reference 
to consolidated data at Group level. As a result, all of HDF’s business constitutes a single operating 
segment under IFRS 8.

h. Research and development costs 

In accordance with IAS 38, Intangible assets, research costs are recognized as expenses during the 
financial year in which they are incurred. 
In accordance with IAS 38, development costs are recognized as intangible assets only if the following 
six criteria are cumulatively met:

- the technical feasibility of completing the intangible asset so that it will be available for use or 
sale;

- intention to complete the intangible asset and use or sell it;
- the Group’s ability to use or sell the intangible asset;
- how the intangible asset will generate probable future economic benefits. The entity can 

demonstrate, among other things, the existence of a market for the output of the intangible asset 
or for the intangible asset itself or, if the intangible asset is to be used internally, its utility;

- the availability of adequate technical, financial and other resources to complete the development 
and use or sell the intangible asset; and

- the Group’s ability to measure reliably the expenses attributable to the intangible asset during 
its development. 

i. Other intangible assets

They mainly comprise software and patents. The other intangible assets acquired are recorded in the 
balance sheet at their acquisition cost less accumulated depreciation and impairment losses. 
They are depreciated on a straight-line basis over their useful life (between one and three years). 

j. Tangible assets

The tangible assets are valued at their acquisition or production cost. 
The necessary depreciation is applied on a straight-line basis, depending on the estimated useful life of 
the corresponding assets. The residual values are not taken into account as their impact is considered 
immaterial.

The main depreciation periods used are:
Improvements, installations 5 to 7 years
Transport equipment 4 years
Office equipment 2 to 3 years
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Office furniture 5 years

The implementation of IAS 23 “Interest on borrowings” did not lead to the recognition of interest, as 
the debt of the Group’s companies is not directly related to assets separately.

k. Leases

Leases as defined by IFRS 16 “Leases” are recognized in the balance sheet, which results in the 
recognition of:

- an asset that corresponds to the right of use on the leased asset during the term of the contract;
- a liability for the payment obligation.

Valuation of right-of-use assets 

On the effective date of a lease, the right-of-use is measured at cost and includes:
- the initial amount of the liability plus any advance payments made to the lessor, net of any 

benefits received from the lessor;
- where applicable, the initial direct costs incurred by the lessee for the conclusion of the contract. 

These are incremental costs that would not have been incurred if the contract had not been 
concluded;

The right of use is amortised over the useful life of the underlying assets (lease term). 

Valuation of the lease liability 

When the lease takes effect, the lease liability is recognized for an amount equal to the present value of 
the rents over the term of the lease, corresponding essentially to fixed rents.

The interest expenses for the period are recognized as financial expenses. 

Nature and characteristics of leases

- Real estate leases 
The Group has identified leases within the meaning of the standard for the leases of office buildings and 
land for the needs of SPV projects. The lease term was determined taking into account both the 
contractual conditions and the economic environment in which the contract is made (in particular when 
it is related to a project). The term of the leases held by the Group corresponds to the non-cancellable 
term. 
The discount rate used to calculate the lease debt is determined, for all properties, according to the 
incremental borrowing rate at the start date of the lease. This rate corresponds to the interest rate that 
the lessee would obtain, at the beginning of the lease, to borrow, over a similar period and under similar 
guarantee and economic conditions, the funds necessary to acquire the asset. 

- Leases “Other assets” 
The main leases identified correspond to vehicles. The lease term was determined taking into account 
both the contractual conditions and the economic environment in which the contract is made. The term 
of the leases held by the Group corresponds to the non-cancellable term. 
The discount rate used to calculate the lease debt is determined, for all properties, according to the 
incremental borrowing rate at the start date of the lease (see “Real estate” section for the determination 
of the incremental borrowing rate). 

Leases with a term of less than or equal to 12 months or for which the replacement value of the assets 
is less than or equal to $5,000 are recognized as external expenses. The amounts of lease expenses not 
recognized under IFRS 16 are presented in Note 3.13.
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l. Impairment of fixed assets 

Impairment of tangible and intangible assets 

In accordance with IAS 36 “Impairment of assets”, the Group assesses the recoverability of its long-
lived assets according to the following process:

- For amortised tangible and intangible assets, the Group assesses at each reporting date whether 
there is any indication of impairment of these assets. These indicators are identified in relation 
to external or internal criteria, such as a change in technology or a discontinuation of activity.

- For unamortised intangible assets (mainly projects not yet ready to be commissioned), an 
impairment test is performed at least once a year, as well as whenever there is an indication of 
impairment. 

The Group identifies the cash-generating unit (CGU) to which the asset belongs if it is not possible to 
estimate the recoverable amount of the asset taken individually. A CGU is the smallest group of assets 
that includes the asset to be tested whose continued use generates cash inflows that are largely 
independent of the cash inflows generated by other groups of assets. The value in use of a CGU is 
determined by reference to the value of future discounted cash flows expected from these assets, within 
the framework of the economic assumptions and operating conditions provided by the Company’s 
Executive Management. 

Where applicable, an impairment test is performed by comparing the net carrying amount of the CGU 
with the recoverable amount, which corresponds to the higher of the following two values: fair value 
less disposal cost, or value in use. If the recoverable amount of the CGU exceeds its carrying amount, 
the CGU and the goodwill allocated to it must be considered as not having been impaired. If the carrying 
amount of the CGU exceeds its recoverable amount, an impairment loss is recognized. In practice, 
impairment tests are carried out against the value in use corresponding to the present value of the 
estimated cash flows arising from the use of the CGU in question. 

Future cash flows are taken from the five-year business plan prepared and validated by management, 
plus a terminal value based on discounted normative cash flows. Cash flow forecasts are taken into 
account without taking into account any restructuring that has not yet begun, growth investments or the 
financial structure, in accordance with the standard. Cash flows are discounted using a discount rate 
corresponding in practice to the weighted average cost of capital determined by the company after tax. 
The terminal value is determined by discounting a normative cash flow, taking into account the discount 
rate used for the explicit horizon and a perpetual growth rate. 

Impairment is posted to the income statement, when the update of the tests leads to a recoverable amount 
higher than their carrying amount.

m. Financial assets

In accordance with IFRS 9 “Financial instruments”, the main financial assets are classified in one of the 
following three categories: 

 financial assets measured at amortised cost; 
 financial assets measured at fair value through other comprehensive income; 
 financial assets measured at fair value through profit or loss

The classification used determines the accounting treatment of these assets. It is determined by the 
Group on the date of initial recognition, according to the contractual characteristics of the cash flows of 
these assets and the objective according to which they were acquired (business model).
The purchases and sales of financial assets are recognized on the transaction date. 

The Group did not have any derivative instruments at the end of the three financial years presented. 
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- Financial assets measured at amortised cost: 

The financial assets measured at amortised cost are debt instruments (loans and receivables in particular) 
whose contractual cash flows consist solely of payments representing the principal and interest on this 
principal and whose management model consists of holding the instrument in order to collect the 
contractual cash flows. 

These assets are initially recognized at fair value, then at amortised cost using the effective interest rate 
method. For short-term receivables without a declared interest rate, the fair value is assimilated to the 
amount of the original invoice. These assets are subject to impairment as described below. 

Trade receivables, other loans and receivables (included in other financial assets), deposits and 
guarantees, as well as trade receivables from financial companies are included in this category.

- Financial assets measured at fair value through other comprehensive income: 

These are debt instruments whose contractual cash flows consist solely of payments representing the 
principal and interest on this principal and whose management model consists of holding the instrument 
with the aim of holding the instrument to collect the contractual cash flows and sell the assets. They are 
measured at fair value. The changes in fair value are recognized in other comprehensive income under 
“Change in debt instruments at fair value through other comprehensive income” until the sale of the 
underlying assets, at which point they are transferred to the income statement. 

This category also includes investments in equity instruments (mainly equities) on irrevocable option. 
In this case, when the securities are sold, the unrealised gains or losses previously recognized in equity 
(other comprehensive income) will not be reclassified to profit or loss; only dividends are recognized in 
the income statement. 

This category includes non-consolidated equity investments for which the fair value through other 
comprehensive income option has been selected (choice generally adopted by the Group). 

For listed securities, the fair value corresponds to a market price. For unlisted securities, it is determined 
primarily by reference to recent transactions or by valuation techniques that incorporate reliable and 
observable market data. However, in the absence of observable market data on comparable companies, 
the fair value of unlisted securities is most often assessed on the basis of discounted cash flow 
projections or the revalued net book value, determined from internal parameters (Level 3 of the fair 
value hierarchy).

- Financial assets measured at fair value through profit or loss:

All debt instruments that are not eligible for classification in the category of financial assets measured 
at amortised cost or in the category of financial assets measured at fair value through other 
comprehensive income are classified in this category, as well as investments in equity instruments for 
which the option of accounting at fair value through other comprehensive income was not retained. 

These assets are measured at fair value with changes in value recorded in financial income. 

Impairment

Trade receivables and other current financial assets (other than trade receivables of financial companies) 
measured at amortised cost are impaired to the extent of the expected credit losses over the total life of 
the receivable, in accordance with the simplified approach authorised by IFRS 9. The impairment is 
determined on the basis of a provisioning matrix, applied to past due and not yet due receivables 
(depreciation rate according to the duration of arrears, determined by country and for each type of 
homogeneous receivable). 

These financial assets and liabilities are broken down in the balance sheet into current and non-current 
items according to their maturity date of less than or more than one year. 
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n. Cash and cash equivalents

Cash and cash equivalents include cash, highly liquid short-term investments that are readily convertible 
into a known amount of cash and which are subject to a negligible risk of change in value, and bank 
overdrafts. Bank overdrafts are included in current liabilities in the statements of financial position under 
short-term borrowings. Investments with an initial maturity of more than three months from the 
acquisition date without the possibility of early retirement are excluded from cash and cash equivalents.

o. Provisions for risks and charges

In accordance with IAS 37 “Provisions, contingent liabilities and contingent assets”, the Group 
recognizes provisions whenever there are current legal or implicit obligations resulting from previous 
events, and it is probable that outflows of resources embodying economic benefits will be required to 
settle the obligations, and that the amount of these outflows can be reliably estimated. 

Provisions with a maturity of more than one year or whose maturity is not precisely set are classified as 
“Provisions (non-current portion)”. 

Contingent liabilities are not recognized but are disclosed in the notes to the financial statements unless 
the probability of an outflow of resources is very low and the impact is not material. 

The Group assesses the provisions on the basis of the facts and circumstances relating to the current 
obligations at the reporting date, based on its experience in the matter and to the best of its knowledge, 
after possible consultation with the Company’s lawyers and legal advisers at the closing date. 

Contingent assets are not recognized. 

The Group recognizes provisions for disputes (commercial, employee, etc.) for which an outflow of 
resources is probable and when the amount of these outflows can be reliably estimated. Provisions are 
discounted when the impact of discounting is significant.

In the event that a contract shows a loss of income, a provision for an onerous contract is recognized 
independently of the progress of the project, according to the best estimate. The provisions for onerous
contracts are presented as liabilities on the balance sheet and recognized immediately in the income 
statement. 

p. Borrowings and financial liabilities

The financial liabilities consist of bank loans, the “capital” portion of leases and debt instruments. 
Financial liabilities are initially measured at the fair value of the consideration received, less transaction 
costs directly attributable to the transaction. 

The conditional and repayable advances, falling within the scope of IAS 20, are initially recognized, by 
analogy with IFRS 9, at amortised cost calculated using the effective interest rate. After initial 
recognition, and if the impact is significant, the interest-bearing advances are measured at amortised 
cost, using the effective interest rate method. 

In the event of a pronounced failure, the debt waiver granted is recorded in other income from the 
activity. 

q. Employee benefits

The Group has a defined benefit plan for which the actuarial risks are the responsibility of the Company. 
They are linked to the end-of-career commitments defined by the French Labour Code. In accordance 
with IAS 19, the pension obligation is calculated using a forward-looking approach (projected unit credit 
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method), which takes into account the methods for calculating the rights provided for by the collective 
agreement that employees will have acquired at the time of their retirement, as well as their final salary 
and actuarial parameters (discount rate, salary increase rate, turnover rate, mortality rate, etc.).

The Group does not outsource the financing of its pension commitments. 

The commitment is recognized in the balance sheet as a non-current liability for the total amount of the 
commitment. 

The cost of services rendered and the cost of financial services are recognized in the income statement 
for the period. The actuarial gains and losses are recognized in other comprehensive income, with no 
possibility of subsequent recycling in profit or loss. 

r. Share-based payments

In accordance with IFRS 2, the benefits granted to certain employees in the form of share-based 
payments are measured at the fair value of the instruments granted. 

These payments may take the form of either equity-settled instruments or cash-settled instruments. 

Business creator share subscription warrants (BSPCE) have been granted to certain key employees of 
the Company. 

In accordance with IFRS 2 “Share-based payment”, options are valued on the grant date. 

The Company uses the Black & Scholes mathematical model to value these instruments. The latter 
makes it possible to take into account the characteristics of the plan (exercise price, exercise period), 
market data during the allocation (risk-free rate, volatility, expected dividends) and a behavioural 
assumption regarding the beneficiaries. The changes in value after the grant date have no impact on this 
initial valuation. 

The value of the options depends in particular on their expected life. This value is recognized in 
personnel expenses on a straight-line basis between the grant date and the maturity date (vesting period 
of the rights), with a direct counterpart in equity. The expense will be readjusted during the vesting 
period, to take into account changes in service conditions.

s. Revenue recognition 

Revenue is recognized when control is transferred to the customer. 

For long-term contracts, such as project management assistance, the revenue is recognized in proportion 
to the control of the service transferred to the client, in accordance with IFRS 15. The percentage-of-
completion method used is the percentage-of-expenses method: revenue is recognized on the basis of 
the costs incurred to date in relation to all costs expected at completion. 
When part of the revenue is contingent on the achievement of a result, or the completion of a deliverable, 
an analysis is carried out to determine the portion from which it is highly probable that the company 
will benefit. 

Revenue is presented in Note 3.11.

t. Income tax

The line “Income tax” in the income statement includes the current and deferred taxes of the 
consolidated companies, when the bases are recognized in the income statement. Where applicable, tax 
effects on items recognized directly in equity are also recognized in equity. 
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Taxes payable 
The tax payable corresponds to the tax due to the tax authorities by each of the consolidated companies 
in the countries in which it operates. 

Deferred taxes 
The deferred taxes are recorded in the consolidated balance sheet and income statement and result from:

- the temporary difference between the recognition of income or expense and its inclusion in the 
taxable income of a subsequent financial year;

- temporary differences between the tax and book values of balance sheet assets and liabilities;
- restatements and eliminations required by consolidation and not recognized in the individual 

financial statements;
- the capitalisation of tax losses. 

The deferred tax assets relating to tax losses are recognized only to the extent that it is probable that a 
taxable profit will be available against which these deductible temporary differences will be available. 

The deferred taxes are calculated at the tax rate expected to apply in the financial year in which the asset 
will be realised or the liability settled, on the basis of the tax rates (and tax regulations) that have been 
applied or substantially adopted at the balance sheet date. 

u. Cash flow statement

The cash flow statement is prepared using the indirect method and presents separately the cash flows 
from operating, investing and financing activities. 

The operational activities correspond to the main revenue-generating activities of the entity and all other 
activities that do not meet the investment or financing criteria. The Company has chosen to classify 
financial interests in this category. The cash flows from operating activities are calculated by adjusting 
net income for changes in working capital requirements, non-cash items (depreciation, amortisation, 
etc.), gains on disposals, and other calculated income and expenses. The Company has chosen to classify 
in this category repayable advances related to its operating activities.

The cash flows from investing activities correspond to cash flows from acquisitions of fixed assets, net 
of trade payables on fixed assets, disposals of fixed assets and other investments. 

The financing activities are transactions that result from changes in the size and composition of the 
capital contributed and the borrowings of the entity. Capital increases, obtaining or repaying loans are 
classified in this category. 

Increases in non-cash assets and liabilities are eliminated. As such, assets financed through a lease are 
not included in the investments for the period. The decrease in financial debt related to leases is then 
included in loan repayments for the period. 

v. Off-balance sheet commitments

The monitoring of off-balance sheet commitments by the Group includes information on the following 
commitments given and received:

- Contractual commitments to make progress payments on the acquisition of intangible assets,
- personal guarantees (endorsements, sureties and guarantees),
- collateral (mortgages and pledges),
- purchase and investment obligations.

The off-balance sheet commitments are presented in Note 20.
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w. Net earnings per share

The net earning per share is calculated by dividing the net income attributable to ordinary shareholders 
by the weighted average number of shares outstanding during the financial year. 
The net diluted earning per share is obtained by dividing the net income attributable to owners of the 
parent by the weighted average number of shares outstanding during the period for which the calculation 
is made, adjusted for the maximum impact of the conversion of the dilutive instruments into ordinary 
shares using the share buyback method.

x. Subsidies

The Group receives public subsidies for its innovative projects. These are recognized when the Group 
has reasonable assurance that the conditions attached to the subsidies can be met and that the subsidy 
will be received. The subsidy is recognized as a liability until the related costs are (i) recognized in the 
income statement when the subsidies are related to unfunded projects, or (ii) the asset to which it relates 
is commissioned (in which case the subsidy will be recognized on a systematic basis over the useful life 
of the asset). The recognition of these subsidies in the income statement is recognized in other income.

3. Notes to the consolidated statement of financial position and statement of comprehensive 
income 

01. Intangible assets

(In thousands of euros) 31/12/2019 Acquisitions / increases Disposals / decreases Change in scope of 
consolidation

Reclassification 31/12/2020

Software and patents 19.2 2.6

Intangible assets in progress 663.6 1,712.9

Gross value 682.9 1,715.5 0.0 0.0 0.0 2,398.4

Software and other intangible 
assets

-7.8 -6.3 -14.1

Intangible assets in progress 0.0 0.0

Amortisation, depreciation 
and impairment

-7.8 -6.3 0.0 0.0 0.0 -14.1

Net intangible assets 675.1 1,709.2 0.0 0.0 0.0 2,384.3

(In thousands of euros) 31/12/2018 Acquisitions / increases Disposals / decreases Change in scope of 
consolidation

Reclassification 31/12/2019

Software and patents 19.2 581.6 19.2

Intangible assets in progress 82.0 581.6 0.0 0.0 0.0 663.6

Gross value 101.2 -6.0 682.9

Software and other intangible 
assets

-1.9 -7.8

Intangible assets in progress 0.0 0.0

Amortisation, depreciation 
and impairment

-1.9 -6.0 0.0 0.0 0.0 -7.8

Net intangible assets 99.4 575.7 0.0 0.0 0.0 675.1

(In thousands of euros) 31/12/2018 Acquisitions / increases Disposals / decreases Change in scope of 
consolidation

Reclassification 31/12/2018

Software and patents 0.5 18.7 19.2

Intangible assets in progress 0.0 501.3 -419.3 82.0

Gross value 0.5 520.1 0.0 -419.3 0.0 101.2

Software and other intangible 
assets

-1.9 -1.9

Intangible assets in progress 0.0

Amortisation, depreciation 
and impairment

0.0 -1.9 0.0 0.0 0.0 -1.9

Net intangible assets 0.5 518.2 0.0 -419.3 0.0 99.4

(In thousands of 
euros)

31/12/2020 31/12/2019 31/12/2018
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External expenses Personnel costs External expenses Personnel costs External expenses Personnel costs
Innovative project -
battery development

1,452.3 393.0 474.2 0.0 0.0 0.0

Project development -
CESA

0.0 40.0 0.0 40.0 0.0 40.0

Project development -
Renewstable 
Barbados

25.9 221.6 17.0 132.5 0.0 42.0

Project development -
HDF Cyprus

121.2 72.6 0.0 0.0

Project development -
Los Cabos

9.5 40.5 0.0 0.0

Total intangible 
assets in progress

1,608.9 767.7 491.2 172.5 0.0 82.0

2,376.6 663.7 82.0 

Intangible assets in progress amounted to €2,376,600 at 31 December 2020 and included:

- The payments related to the agreement with Ballard for the development of high-capacity fuel 
cells and the right to assemble and industrialise the cells resulting from this partnership, for an 
indefinite period, and with an exclusive distribution for seven years from December 2019. 
These payments amounted to €1,478,900 at 31 December 2020 (with an additional €366,400 
in development and engineering costs to design the fuel cells to be manufactured).

- The development costs incurred for the Group’s projects, mainly the Renewstable Barbados 
project for €247,500, and the HDF Cyprus project for €193,800.

Intangible assets in progress amounted to €663,600 at 31 December 2019 and mainly include the 
prepayment of the Ballard licence (€474,200) and the capitalisation of the development costs incurred 
for the Renewstable Barbados (€149,500) and CESA (€40,000) projects.

Intangible assets in progress amounted to €82,000 as of 31 December 2018. The increases for the 
financial year concern the capitalisation of the development costs of the CEOG Project for €419,300 
and to a lesser extent of the CESA Project and Renewstable Barbados Project. The decreases for the 
year related to changes in scope concern the loss of control of CEOG.

Impairment tests

The intangible assets in progress have been tested annually for impairment at the level of the SPV 
projects and the fuel cell mass production plant project for the related licence and development costs. 
The operating assumptions (revenue, margins, cash flow forecasts) taken into account for the preparation 
of the impairment test correspond to the data prepared as part of a business plan. The impacts of the 
COVID-19 crisis, mainly delays in the progress of projects, are taken into account directly in the flows.

The Group has identified the following cash generating units (CGUs) corresponding to the smallest 
group of identifiable assets to test its intangible assets:

- The CGU of the assembly plant project (from 2019);

- The CGUs for the SPV projects in progress:

o RENEWSTABLE BARBADOS (RSB - Barbados) (from 2018),

o SAS CESA (French Guiana) (from 2018),

o ENERGIA LOS CABOS (LOS CABOS - Mexico) (from 2020),

o HDF CHYPRE (CRT - Cyprus) (from 2020);

The value in use of the CGU of the assembly plant project was estimated using the following 
methodology:
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- future cash flows from the seven-year business plan (duration of the exclusivity of the 
BALLARD contract);

- the discount rate used is 11%;

- the growth rate used to extrapolate the cash flow projections for terminal value is zero;

The value in use of the four CGUs of the SPV projects in progress was estimated using the following 
methodology:

- future cash flows from the five-year business plan;

- the discount rate is identical for the CGUs of SPV projects at 11% for the development phase 
and 4% for the electricity production phase; they reflect the market weighted average costs of 
capital and the fact that these projects are implemented with relatively similar operating 
conditions and investor profile;

- the absence of a growth rate used to extrapolate cash flow projections for the terminal value in 
view of the regulatory environment for all CGUs.

The impairment tests performed during the year did not result in the recognition of any impairment.

Sensitivity

The sensitivity of the valuation of the CGUs is presented when a reasonably possible change in a key 
assumption could lead to the carrying amount of the CGU exceeding its recoverable amount.

In the absence of a perpetual growth rate, no sensitivity analysis is performed on the growth rate.

In 2020, no CGU showed a possible risk of impairment (comfort margin of less than €100,000). The 
figures shown below represent the difference between the recoverable amount and the carrying amount 
of the CGUs in the case of a variation in key assumptions. A negative figure would indicate a necessary 
impairment if the sensitivity assumption were to materialise.

Assembly plant project CGU:

Given the expected results of the machining activity, the discounted cumulated discounted cash flows 
to the year 2030 (without capitalisation of the terminal value) generate a comfort margin of €92.9 
million. A 5-point increase in the discount rate would result in a comfort margin of €29.4 million. 

SPV project CGUs:

In thousands of euros
Comfort margin after change in the annual cash flow 

discount rate for the development phase 11% (A):

-5 pts +5 pts
RENEWSTABLE BARBADOS 1,157.5 716.5
SAS CESA 1,320.0 865.0
ENERGIA LOS CABOS 1,154.0 639.0
HDF CYPRUS 900.2 383.2

In thousands of euros
Comfort margin after change in the terminal cash flow 

capitalisation rate for the electricity production phase 4% 
(B):
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-2 pts Without capitalisation
RENEWSTABLE BARBADOS 1,188.5 647.5
SAS CESA 1,340.0 800.0
ENERGIA LOS CABOS 1,127.0 608.0
HDF CYPRUS 869.2 350.2

In thousands of euros
Comfort margin after change in all actuarial rates (A & 

B combined):

RENEWSTABLE BARBADOS 1,432.5 452.5
SAS CESA 1,596.0 600.0
ENERGIA LOS CABOS 1,418.0 385.0
HDF CYPRUS 1,165.2 129.2

Impact on the cash flow statement of intangible assets

During the financial year ended on 31 December 2020, the net cash flow allocated to investing activities 
amounted to €986,200. These flows come mainly from the fuel cell project (€366,400 of capitalised 
research and development and €504,700 acquired to Ballard) and the Renewstable Barbados Project for 
€98,000, HDF Cyprus for €193,800 and Los Cabos for €50,000 (all three relating to capitalised 
development expenditure), offset by the receipt of a €279,500 investment subsidy.

During the financial year ended on 31 December 2019, the net cash flow generated by investing 
activities amounted to €797,000. This flow comes mainly from (i) the investment subsidy for the 
Cleargen Project of €454,500, (ii) the disposal of 30% of CEOG for a disposal price of €453,800, and 
iii) the repayment of €488,900 in respect of HDF’s current account with CEOG when SARA acquired 
a stake in CEOG’s capital, partially offset by (i) the acquisition of fixed assets for €491,900, mainly 
related to the prepayment of €474,200 to Ballard for the fuel cell project, and (ii) the research activities 
of capitalised developments related to the Renewstable Barbados Project for €107,400.

During the financial year ended on 31 December 2018, the net cash flow allocated to investing activities 
amounted to €1,364,900. These investments are mainly related to (i) development costs capitalised as 
part of the CEOG Project for €419,300, the Renewstable Barbados Project for €42,000 and the CESA 
Project for €40,000, (ii) the acquisition of tangible and intangible assets for €33,800, and iii) a current 
account advance to CEOG for €886,200. These outgoing cash flows are offset by the sale of all the 
shares held in Aquipac for a collected disposal price of €58,500.
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02. Tangible assets

(In thousands of 
euros)

31/12/2019 Acquisitions / 
increases

Disposals / decreases Change in scope of 
consolidation

Reclassification 31/12/2020

Improvements and 
installations

419.1 0.0 0.0 0.0 0.0 419.1

Transport equipment 11.5 30.4 0.0 0.0 0.0 41.9

Office equipment
and furniture

21.9 8.1 0.0 0.0 0.0 30.0

Gross value 452.4 38.6 0.0 0.0 0.0 491.0
Improvements and 
installations

-111.7 -68.2 0.0 0.0 0.0 -179.9

Transport equipment -1.7 -2.9 0.0 0.0 0.0 -4.5

Office equipment 
and furniture

-11.0 -6.9 0.0 0.0 0.0 -18.0

Amortisation, 
depreciation and 
impairment

-124.4 -78.1 0.0 0.0 0.0 -202.5

Net intangible assets 328.0 -39.5 0.0 0.0 0.0 288.6

(In thousands of 
euros)

31/12/2018 Acquisitions / 
increases

Disposals / decreases Change in scope of 
consolidation

Reclassification 31/12/2019

Improvements and 
installations

375.2 43.9 0.0 0.0 0.0 419.1

Transport equipment 0.0 11.5 0.0 0.0 0.0 11.5

Office equipment 
and furniture

15.7 6.2 0.0 0.0 0.0 21.9

Gross value 390.9 61.6 0.0 0.0 0.0 452.4
Improvements and 
installations

-54.3 -57.4 0.0 0.0 0.0 -111.7

Transport equipment 0.0 -1.7 0.0 0.0 0.0 -1.7

Office equipment 
and furniture

-4.9 -6.1 0.0 0.0 0.0 -11.0

Amortisation, 
depreciation and 
impairment

-59.2 -65.2 0.0 0.0 0.0 -124.4

Net intangible assets 331.6 -3.6 0.0 0.0 0.0 328.0

(In thousands of 
euros)

31/12/2018 Acquisitions / 
increases

Disposals / decreases Change in scope of 
consolidation

Reclassification 31/12/2018

Improvements and 
installations

426.6 6.3 0.0 -57.7 0.0 375.2

Transport equipment 0.0 0.0 0.0 0.0 0.0 0.0

Office equipment 
and furniture

6.9 8.8 0.0 0.0 0.0 15.7

Gross value 433.5 15.1 0.0 -57.7 0.0 390.9
Improvements and 
installations

-0.8 -69.2 0.0 15.7 0.0 -54.3

Transport equipment 0.0 0.0 0.0 0.0 0.0 0.0

Office equipment 
and furniture

-2.5 -2.5 0.0 0.0 0.0 -4.9

Amortisation, 
depreciation and 
impairment

-3.3 -71.7 0.0 15.7 0.0 -59.2

Net intangible assets 430.2 -56.6 0.0 -42.0 0.0 331.6

The tangible assets related to leases break down as follows: 

(In thousands of euros) 31/12/2020 31/12/2019 31/12/2018 01/01/2018

Registered office 366.2 366.2 366.2 366.2

Transport equipment 30.4 0.0 0.0 0.0

Offices 43.9 43.9 0.0 0.0

Land 0.0 0.0 0.0 57.7

Gross value 440.5 410.1 366.2 423.9

Registered office -156.9 -104.6 -52.3 0.0

Transport equipment -5.7 0.0 0.0 0.0

Offices -12.4 -3.7 0.0 0.0

Land 0.0 0.0 0.0 0.0



158

Amortisation, 

depreciation and 

impairment

-175.1 -108.3 -52.3 0.0

Rights of use, net 265.4 301.8 313.9 423.9

Other intangible assets, 

net

23.1 26.3 17.8 6.3

Net intangible assets 288.6 328.0 331.6 430.2

The main assets rented concern the registered office of the company, the lease agreement for the land 
for the CEOG Project (until the loss of control of CEOG) and vehicles.

03. Investment in equity-accounted companies & income from disposals of fixed 
assets, securities and activities

The main companies accounted for using the equity method are Aquipac and CEOG.

Aquipac

Aquipac was created in 2014 as part of joining the consortium in charge of the Cleargen Project, the 
objective of which is the development and installation of the first CE-certified high-capacity fuel cell in 
a complex environment.

At 1 January 2018, HDF held 39% of the capital of Aquipac, the remaining 61% being held by the 
Chairman of HDF. The analysis of control, taking into account voting rights and management bodies, 
concluded that the Group had a significant influence on the company, leading to recognition using the 
equity method.

On 26 June 2018, the Company sold all of its shares in Aquipac. The sale price amounted to €97,500, 
including an immediate cash remittance of €58,500 and the balance to be paid once the first delivery of 
electricity to the EDF grid from the Cleargen fuel cell installed on the site of Société Anonyme de la 
Raffinerie des Antilles (as of 31 December 2020 delivery had not been made). The gain on disposal 
relating to this transaction amounted to €97,500 and was recognized in the line item “Income from 
disposals of fixed assets, securities and activities”.

CEOG

Centrale Electrique de l’Ouest Guyanais (CEOG) is developing a Renewstable project in French Guiana 
to provide continuous electricity from renewable energies, offering an alternative to the energy currently 
produced by diesel generators.

On 24 July 2018, HDF’s stake in CEOG, until then wholly owned, was diluted due to a capital increase 
subscribed by a financial investor, Meridiam. Following this transaction, HDF only holds 40% of the 
shares in CEOG. The analysis of control, and in particular of voting rights on the Strategy Committee 
of CEOG, which is the governing body for the Company’s relevant activities, led to the conclusion that 
the Group exercised joint control of CEOG as part of a joint venture. The loss of control therefore 
led to the deconsolidation of CEOG at the date of disposal, and to recognize the residual interest using 
the equity method at fair value on the same date. Based on the capital increase subscribed by Meridiam, 
the initial value of the residual equity interest amounts to €5,000. The result relating to this loss of 
control amounted to €790,100and was recorded on the line “Income from disposals of fixed assets, 
securities and activities” for the 2018 financial year.

On 23 July 2019, HDF sold part of its stake in CEOG to Société Anonyme de la Raffinerie des Antilles, 
decreasing its holding from 40% to 10% of the share capital, for a sale price of €453,800. A control 
analysis was carried out following this transaction and it was concluded that HDF had a significant 
influence on CEOG to the extent that HDF retains a member of the Strategy Committee. The Group 
therefore continues to consolidate CEOG using the equity method. In accordance with IAS 28, the Group 
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has not revalued its retained interest in CEOG. The result relating to this disposal of shares amounted to 
€453,800 and was recognized on the line “Income from disposals of fixed assets, securities and 
activities” for the 2019 financial year.

On 20 February 2020, HDF subscribed to a capital increase in CEOG by way of offsetting receivables 
in the amount of €23,800 and maintaining its holding at 10% of the company’s shares. This transaction 
had no impact on CEOG’s governance arrangements and HDF continues to exercise significant 
influence over CEOG, which is accounted for using the equity method. 

(In thousands of euros) 2020 2019 2018

At 1 January -99.6 5.0 0.0
Dividends and profit 
transfers
Share of net income -58.1 -104.6 0.0

Newly consolidated 
entities

Capital increase 
(decrease)

23.8

Change in scope of 
consolidation and other

Translation differences

At 31 December 134.0 -99.6 5.0
Value of EM shares 23.8 0.0 5.0

Share of net income of 
associates and joint 
ventures

-23.8 0.0 -5.0

Net value of EM 
shares

0.0 0.0 0.0

Given the facts and circumstances, the Group has not identified any legal or constructive obligation to 
recapitalise the companies. Consequently, no provision is recognized when the cumulative losses exceed 
the value of the equity interests. The Company’s share of unrecognized losses amounted to €134,000 at 
31 December 2020, €99,600 at 31 December 2019, €0 at 31 December 2018 and €700 at 1 January 2018.

Income from disposal of fixed assets, securities and activities 

The income from disposals of fixed assets, securities and activities only concerned the disposal of the 
following shares:

(In thousands of euros) 31/12/2020 31/12/2019 31/12/2018

CEOG - decrease of 60% 790.1

CEOG - disposal of 30% 453.8 97.5

AQUIPAC - full disposal

Income from disposals of fixed assets, 
securities and activities

0.0 453.8 881.6

04. Trade receivables and related accounts

(In thousands of euros) 31/12/2020 31/12/2019 31/12/2018 01/01/2018

Trade receivables (1) 705.0 1,018.0 6.3 508.7

Contract assets (2) 2,510.1 1,194.6 445.6 0.0

Miscellaneous

Gross value 3,215.1 2,212.5 451.9 508.7

Impairment -28.0 -10.0

Net value 3,187.1 2,202.5 451.9 508.7

(1) The “Trade receivables” item includes receivables of €705,000 in respect of the project 
management assistance contract for CEOG as of 31 December 2020.

(2) The “Contract assets” item concerns the conditional rights related to the CEOG contract 
under IFRS 15. See Note 11 “Revenue”
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The schedule of trade receivables and related accounts is presented in Note 21 “Financial instruments 
and management of financial risks”.

05. Other current assets

(In thousands of 

euros)

31/12/2020 31/12/2019 31/12/2018 01/01/2018

State and other 

bodies

72.7 31.5 59.9 55.8

Receivables on asset 

disposals (1)

39.0 39.0 39.0 0.0

Prepaid expenses 11.4 1.4 1.9 2.1

Subsidies (2) 651.3 0.0 0.0 253.0

Cleargen receivable 

(3)

610.0 0.0 228.5 528.7

Miscellaneous 6.4 16.8 10.0 3.1

Gross value 1,390.8 88.7 339.2 842.8

Impairment

Net value 1,390.8 88.7 339.2 842.8

(1) The item “Receivables on disposals of fixed assets” concerns the remaining price to be received on 
the sale of Aquipac shares in June 2018 once the first delivery of electricity to the EDF grid from the 
Cleargen fuel cell installed on the site of Société Anonyme de la Raffinerie des Antilles.

(2) The “Subsidies” item included a subsidy of €232,100 to be received for the HYGEO Project and a 
subsidy of €419,200 to be received for the fuel cell assembly plant project in France at 31 December 
2020, and €253,000 related to Cleargen at 1 January 2018. The two first subsidies are to be paid by 
the Nouvelle-Aquitaine Region.

(3) The “Cleargen receivables” item reflects the outstanding amount under the consortium agreement 
(see Note 12 “Other operating income”). 

06. Current financial assets

The current financial assets correspond to a current account with CEOG.

07. Provisions

The Group has not recognized any provision for the last three financial years. 

08. Financial liabilities

In May 2020, the Company took out a State-guaranteed loan in the amount of €600,000 in order to 
secure its cash requirements, particularly in the context of delays in its projects. The nominal interest 
rate is 0.55%. The Company requested a one-year extension and amortisation over four years until 
May 2025.

The financial liabilities break down as follows: 

(In millions of euros) 31/12/2020 31/12/2019 31/12/2018 01/01/2018

Loan guaranteed by the 
French State

597.7 0.0 0.0 0.0

Loan and advances from
associates 

0.0 0.0 0.0 0.0

Leases liabilities 198.9 241.6 261.5 338.8

Total non-current financial 
liabilities

796.6 241.6 261.5 338.8

Bank overdraft 1.0
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Loan and advances from
associates 

6.9 6.9 6.9

Leases liabilities 70.3 62.5 53.5 85.1
Total current financial 
liabilities

71.3 69.4 60.4 92.0

Total financial liabilities 867.9 311.0 322.0 430.8

The cash flow impacts breaks down as follows:

(In thousands of 
euros)

31/12/2019 Cash collected Cash disbursed Change in scope Other 31/12/2020

Loan guaranteed 
by the French 
State

0.0 600.0 -2.3 597.7

Bank overdraft 0.0 1.0 1.0
Loan and 
advances from 
associates

6.9 -6.9 0.0

Leases liabilities 304.1 -65.4 30.4 269.2
Total financial 
Liabilities

311.0 600.0 -72.3 30.4 -1.3 867.9

(In thousands of 
euros)

31/12/2018 Cash collected Cash disbursed Change in scope Other 31/12/2019

Bank overdraft 0.0 0.0
Loan and 
advances from
associates

6.9 6.9

Leases liabilities 351.1 -54.9 43.9 304.1
Total financial 
liabilities

322.0 0.0 -54.9 43.9 0.0 311.0

(In thousands of
euros)

31/12/2018 Cash collected Cash disbursed Change in scope Other 31/12/2018

Bank overdraft 0.0 0.0
Loan and 
advances from
associates

6.9 6.9

Leases liabilities 423.9 -66.5 -42.3 351.1
Total financial 
liabilities

430.8 0.0 -66.5 -42.3 0.0 322.0

The maturities of the financial liabilities in undiscounted cash flows are analysed as follows at the end 
of the following financial years:

31/12/2020
In thousands of euros Total 1 year or less From 1 to 5 years More than 5 years
Loan guaranteed by the 
French State

597.7 0.0 597.7 0.0

Loan and advances from
associates

0.0 0.0 0.0 0.0

Leases liabilities 274.5 70.8 203.6 0.0
Total financial and lease 
liabilities

872.2 70.8 801.4 0.0

31/12/2020
In thousands of euros Total One year or less From 1 to 5 years More than 5 years
Loan guaranteed by the 
French State

0.0 0.0 0.0 0.0

Loan and advances from 6.9 6.9 0.0 0.0
Leases liabilities 342.5 68.1 274.5 0.0
Total financial and lease 
liabilities

349.4 75.0 274.5 0.0

31/12/2020
In thousands of euros Total One year or less From 1 to 5 years More than 5 years
Loan guaranteed by the 
French State

0.0 0.0 0.0 0.0

Current accounts of 
associates

6.9 6.9 0.0 0.0
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Rental obligations 400.3 57.8 342.5 0.0
Total financial and lease 
debt

407.2 64.7 342.5 0.0

09. Other non-current liabilities

As part of the prospecting in the Indonesia area, a conditional advance of €114,000 was granted by 
BPI to HDF in 2020.

10. Trade payables, subsidies and other current liabilities

Suppliers

(In thousands of
euros)

31/12/2020 31/12/2019 31/12/2018 01/01/2018

Trade payables 293.8 287.7 548.2 391.1
Accrued invoices 595.1 1.6 0.0 0.0
Total supplier debts 888.9 289.2 548.2 391.1

The accrued invoices at 31 December 2020, in the amount of €595,100, corresponded to invoices to be 
received from Société Anonyme de la Raffinerie des Antilles as part of the Cleargen Project. This 
expense is re-invoiced and recognized in “Other operating income”.

(In thousands of 
euros)

31/12/2020 31/12/2019 31/12/2018 01/01/2018

Suppliers 293.8 287.7 548.2 391.1
Trade payables - not 
yet past due

6.2 1.2 548.2 391.1

0-30 days overdue 9.8
31-90 days overdue
91-180 days overdue
181-360 days 
overdue
More than 1 year 287.6 276.7

Subsidies

(In thousands of euros) 31/12/2020 31/12/2019 31/12/2018 01/01/2018

Subsidy - Cleargen Project 454.5 454.5 0.0 0.0

Subsidy - Innovative Project 620.0

Deferred income - Hygeo Project 436.4

Total subsidies 1,510.9 454.5 0.0 0.0

Other current liabilities

(In thousands of euros) 31/12/2020 31/12/2019 31/12/2018 01/01/2018

State and other bodies 275.0 170.0 357.2 218.9

Suppliers of fixed assets 

(1)

501.5 0.5 5.4 0.0

Miscellaneous (2) 5.0 -0.3 29.6 311.8

Total other current 

liabilities

781.4 170.1 392.2 530.7

(1) At 31 December 2020, the item “Fixed asset suppliers” mainly included a milestone payment 
of €500,000 relating to the Ballard licence. 

(2) The “Miscellaneous” item included a provision of €311,300 for the CEOG Project, 
provisioned on 1 January 2018.
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11. Revenue 

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

SARA 0.0 0.0 45.9

CEOG 1,936.0 2,409.6 901.5
Revenue 1,936.0 2,409.6 947.4

Over the three financial years, revenue is mainly composed of revenue recognized under the project 
development and project management assistance contract signed with CEOG, a company consolidated 
under the equity method since the end of July 2018. All revenue is generated in France.

This contract is a support contract within the framework of the CEOG Project for the development of a 
non-intermittent renewable electricity generation plant consisting of a hydrogen infrastructure 
(electrolyser, tank, fuel cell), battery storage and a photovoltaic installation, located in French Guiana. 
Under this contract, HDF provides support for the constitution of the administrative file of the power 
plant, the setting up of the company and the organisation of its financial engineering, the launch of the 
applications for subsidies, the management of the technical feasibility studies, the preparation of the 
tender documents of the companies and execution of the consultation, the analysis of offers with a view 
to the selection by CEOG of suppliers. This contract provides for invoicing for each contractual 
milestone. Project management is invoiced quarterly. The agreement also provides for a bonus to be 
paid to HDF at the time of the decision to launch the construction of the plant as remuneration for the 
successful completion of the project, provided that the return on equity reaches a minimum internal rate 
of return over the life of the project.

The contract analysis determines that this contract includes only a single performance obligation, the 
various tasks and milestones being highly interdependent, aiming to improve the assets of CEOG (i.e. 
the power plant project for storing intermittent renewable energy by means of hydrogen). Revenue was 
therefore recognized progressively, based on the costs actually incurred during the period.

The analysis of the characteristics of the bonus led the company to conclude that it was highly probable 
that this bonus would be paid to it. This conclusion is based in particular on the rules in force of the 
Energy Regulation Commission, which sets the ranges of remuneration rates granted to the project, 
guaranteeing that the minimum yield provided for in the contract is achieved. The premium has therefore 
been included in the transaction price and is recognized gradually, based on the costs actually incurred 
over the period. As this is conditional, it is presented under “Contract assets” (see Note 4 “Trade 
receivables and related accounts”). The amount recognized as revenue in this respect amounted to 
€1,038,100 in 2020, €1,273,800 in 2019 and €421,100 in 2018. The vesting date of this bonus is 
scheduled for 2021.

At 31 December 2020, the residual amount of the transaction price relating to the performance obligation 
not finalised under this contract amounted to €489,900 (of which €266,900 remaining on the premium). 
The Group expects to recognize this in 2021.

12. Other operating income

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

CLEARGEN 610.0 480.5 867.1

Subsidy 106.5  20.0  

Other operating income 716.4  480.5  887.1  
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The other income from the business over the three financial years mainly relates to the consortium 
agreement relating to the Cleargen Project. The project is governed by two related contracts (consortium 
contract and European subsidy contract) which define the work and budget necessary for the 
development and installation of the first CE-certified high-capacity fuel cell. This project, initiated in 
2014, posed a significant technical challenge for the parties to the consortium, who shared the risks and 
benefits associated with the development of this fuel cell prototype. HDF was in charge of all technical 
aspects of the project and of its operational management. The consortium contract also governed the 
distribution of the European subsidy between the various members and the compensation that could be 
paid by certain members of the consortium to others. In this respect, HDF received compensation from 
Aquipac as well as a share of the European subsidy. The entire contract was analysed as a collaboration 
agreement, in which neither party could be considered as a customer, and was excluded from the scope 
of IFRS 15. Income is recognized when it is earned, and expenses are recognized when incurred. The 
consortium contract was terminated on 30 September 2020.

The subsidies item concerns the subsidies granted by the Nouvelle-Aquitaine Region for the HYGEO 
project and the project for the development of a fuel cell to be manufactured in series in the assembly 
plant, for their part acquired during the 2020 financial year.

13. External expenses

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Studies and services -879.8 -575.0 -1,154.3

Other income and expenses -284.2 -499.1 -308.9

Capitalised R&D 138.8 16.5 139.7

External expenses -1,025.3 -1,057.6 -1,323.6 

The external expenses mainly include subcontracting expenses for the Group’s various projects.

The other expenses and income include the following items:
Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Short-term rentals and rental expenses -15.1 -22.3 -13.2

Insurance -21.4 -17.3 -7.6

Fees -83.0 -51.0 -36.5

Travel -79.9 -291.5 -166.3

Miscellaneous -70.6 -114.1 -83.6

Banking services -14.3 -2.8 -1.6 

Other income and expenses -284.2 -499.1 -308.9 

14. Personnel and workforce costs

Financial year of 12 months ended on

(in thousands of euros) 31/12/2020 31/12/2019 31/12/2018

Gross wages -1,027.7 -967.7 -707.1

Social welfare contributions -408.5 -408.6 -281.5

Personnel expenses capitalised in R&D 569.4 91.0 343.1

Post-employment benefits: Defined-benefit obligations -3.6 -7.0 -10.1

BSPCE -51.5 -48.1  0.0

Personnel expenses -921.8 -1,340.4  -665.5

Average social security rates 40% 42% 40%

Average workforce 16 13 10



165

The personnel costs include an expense of €51,500 in 2020 and €48,100 in 2019 for the BSPCE-2019 
plan (see details below).
The personnel costs included non-capitalised research and development expenses of €145,600 in 2019.

The Group’s weighted average workforce included 15 employees in 2020, 12 in 2019 and 9 in 2018. A 
corporate officer is present in the workforce for the three financial years presented.

Employee benefits

The employee benefit obligations consist of the provision for retirement benefits, assessed on the basis 
of the provisions of the applicable collective agreement, namely, for the Company’s employees, the 
Collective Agreement Applicable to Employees of Design Offices, Consulting Engineers and 
Consulting Firms (SYNTEC). This commitment only concerns HDF’s employees in France and no 
commitment within the meaning of IAS 19 has been identified and provisioned for the employees of the 
Mexican and South African subsidiaries.

The Group’s commitments are recognized in the form of provisions or contributions paid in this context 
to independent pension funds and legal bodies responsible for servicing them. 

The main actuarial assumptions used for the valuation of retirement benefits are indicated below:

31/12/2020 31/12/2019 31/12/2018

Calculation method PCU PCU PCU

Departure type voluntary voluntary voluntary

Discount rate (a) (IBOXX 
Corporate A10+)

0.34% 0.77% 1.57%

Wage growth rate manager 2% 2% 2%

non-manager 1% 1% 1%

Social security rates (b) manager 44% 44% 42%

non-manager 36% 37% 42%

Employer contribution rate manager & non-manager 50% 50% 50%

Collective agreement Syntec Syntec Syntec

turnover table table table

mortality table manager & non-manager INSEE 2017 INSEE 2017 INSEE 2017

departure date: manager 65-67 years 65-67 years 65-67 years

non-manager 60-62 years 60-62 years 60-62 years

amount of the liability 
(in thousands of euros)

60.7 37.9 20.2

The Group believes that the actuarial assumptions used are appropriate and justified, but the changes 
that may be made in the future may have an impact on the amount of the commitments and the Group’s 
results. 

The change in the commitment for retirement benefits is as follows for the various financial years 
presented:

(In thousands of euros) 2020 2019 2018

At 1 January 37.9 20.2 13.3

Service costs 3.4 6.8 9.8

Net interest on the net defined 

benefit liability

0.1 0.2 0.2

Actuarial gains or losses in OCI 19.2 10.7 -3.1

At 31 December 60.7 37.9 20.2
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Share-based payments

The Company has granted business creator share subscription warrants (BSPCE) to some of its key 
managers. The impact of this grant and the resulting liabilities are summarised in the following table:

Delegation Date Exercise dates Number
Beneficiaries

BSPCE in
circulation

BSPCE
exercisable

Price subscription

unit (euros)

EGM decision -

delegation to the from 26/01/2019 to

Chairman 25/01/2019 25/01/2029 1 60,000 - €5.00

1 60,000 - €5.00
1 60,000 - €5.00
1 60,000 - €5.00

240,000 -

The following table shows the allocation of BSPCE plans:
Outstanding warrants

Balance at 01/01/2019 -

Grants 240,000

Cancellations -

Exercises -

Balance at 31/12/2019 240,000

Grants

Cancellations

Balance at 31/12/2020 240,000

By decision of the Chairman of 25 January 2019, making use of a delegation of the General Meeting 
of 18 December 2018, a BSPCE plan was created for the benefit of four key managers of the 
Company. Each BSPCE-2019 gave the right to one share of the Company for a subscription price 
per share of €5. They have a term of ten years from the date of the grant. 

The BSPCEs may be exercised in the following cases: 

- In the event of a sale of shares to a third party involving more than 50% of the shares 
comprising the Company’s capital; 

- In the event of a sale of shares to a third party of more than 50% of the shares of the Company 
held by Damien Havard and IMMOSUN SOLUTIONS and, if applicable, an affiliate; or

- In the event of admission of the Company’s shares to a regulated market in France or abroad.

The BSPCEs are subject to the presence of the beneficiaries at the exercise date.

The BSPCEs were qualified as equity-settled plans and valued at their grant date using the Black & 
Scholes method, using the following assumptions:

- Initial intrinsic value of €5.0;
- Average volatility of 25%;
- Risk-free rate of -0.31%;
- No dividends expected;
- Maturity 5 years.

The total value of the plan is estimated at €257,400. The vesting period used for averaging is five 
years. 
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15. Amortisation, depreciation and impairment

31/12/2020 31/12/2019 31/12/2018
Amortisation, depreciation and impairment of intangible and tangible 
assets

-74.3 -71.1 -58.9

Impairment -28.0 -10.0 0.0

Total amortisation, depreciation and impairment -102.3 -81.1 -58.9

16. Financial income

The financial expenses mainly include finance leases, interest expenses on the Group’s financing and 
the accretion expenses of non-current liabilities. 

The financial income mainly comprises income from the Group’s current and term accounts.

17. Income tax

Tax expenses for the financial year

The tax expense recognized is the result of taking into account: 

Financial year of 12 months ended on

(in thousands of euros) 31/012/2020 31/12/2019 31/12/2018

Taxes payable -6.1 -104.0 0.0

Income tax -6.1 -104.0 0.0

Deferred taxes -139.3 -131.1 -185.1

Deferred taxes for the year -139.3 -131.1 -185.1

Deferred tax assets recognized/(recovered) on tax loss carryforwards

Taxes on income of fully consolidated entities -145.4 -235.0 -185.1

Income tax reconciliation

The reconciliation between the income tax recorded in the consolidated income statement and the 
theoretical tax that would be borne on the basis of the rate in force in France breaks down as follows:

Financial year of 12 months ended on

(in thousands of euros) 31/012/2020 31/12/2019 31/12/2018
Income before tax 563.7 855.1 662.2

Share of net income of associates and joint ventures -23.8 0.0 -5.0

Pre-tax income of fully consolidated entities 539.9 855.1 657.2

Statutory tax rate for the financial year (France) 26.5% 28.0% 28.0%

Theoretical tax expense for the financial year based on the statutory tax rate in France -143.1 -293.4 -184.0

Tax effect of the following items:
• Permanent differences

• Effect of tax rate differences
8.8 0.0 0.0

• Other effects
0.6 6.6 5.0

• Unrecognized deferred tax assets
-11.7 -2.2 -6.1
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Taxes on income of fully consolidated entities -145.4 -235.0 -185.1

Deferred taxes 

(In thousands of euros) 31/12/2020 31/12/2019 31/12/2018 01/01/2018
Deferred tax assets on tax loss carryforwards 0.0 0.0 23.4 60.9

Provisions for retirement benefits (1) 16.1 10.6 5.7 3.7

Leases 1.1 0.6 0.4
Impairment of receivables 7.4 2.8
Other deferred tax assets 0.6 0.0 87.2
Capitalised R&D (2) 317.2 144.7 61.0
BSPCE 26.4 13.5
Offsetting of assets and liabilities -51.6 -27.5 -29.5

Deferred tax assets 317.2 144.7 61.0 151.8
Economic depreciation
Regulated provisions/ Accelerated 
depreciation

Other tax credits
Revenue by percentage of completion (3)

-665.2 -334.5 -124.8

Offsetting of assets and liabilities 51.6 27.5 29.5 0.0

Deferred tax liabilities -613.6 -307.0 -95.3 0.0
Equity ID 5.1 3.0 -0.9
Deferred tax expense (-) / income (+) -139.3 -131.1 -185.1

The deferred taxes were calculated on the basis of a corporate tax rate of 28% until 31 December 2019 
then at the rate of 26.5% at 31 December 2020.

(1) See Note 14 on retirement benefit obligations.

(2) See Note 1 on Intangible assets.

(3) See Note 4 on Trade receivables and related accounts.

The breakdown of tax losses at the end of each financial year is as follows:

31/12/2020 31/12/2019 31/12/2018

Recognized tax losses 0.0 0.0 -83.6

Unrecognized tax losses -21.0 -13.7 -7.9

Total tax losses -21.0 -13.7 -91.5

18. Earnings per share

The net diluted earnings per share is calculated by dividing the net income attributable to owners of 
the parent by the weighted average number of shares adjusted for the maximum impact of converting 
dilutive instruments into ordinary shares using the share buyback method. According to this method, 
the funds raised by potentially dilutive financial instruments are allocated to the share buyback at their 
market value. The dilution is obtained by the difference between the theoretical amount of shares that 
would be bought back and the number of potentially dilutive options.

Basic earnings per share

31/12/2020 31/12/2019 31/12/2018

Net income attributable to owners of the parent (in thousands of euros) 418.3 620.1 477.1

Weighted average number of ordinary shares (in number of shares) 2,001,552 2,001,552 2,001,552
Basic earnings per share (in euros) 0.21 0.31 0.24
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Diluted earnings per share
31/12/2020 31/12/2019 31/12/2018

Net income attributable to owners of the parent (in thousands of euros) 418.3 620.1 477.1

Weighted average number of ordinary shares (in number of shares) 2,001,552 2,001,552 2,001,552

Diluted earnings per share (in €) 0.21 0.31 0.24

The number of shares issued and fully paid-up as of 31 December 2020 amounted to 2,001,552 shares 
with a par value of €1 per share. The reconciliation between the number of shares outstanding at the 
beginning and at the end of the period is presented in the consolidated statement of changes in equity.

The BSPCEs issued are estimated to be anti-dilutive as of 31 December 2020 and 2019. 

19. Transactions with related parties 

Related parties with which transactions are carried out include associates and joint ventures held directly 
or indirectly by the Company, and entities that directly or indirectly hold an interest in the Group.

These transactions are carried out under normal market conditions and are presented in the following 
table:

(In thousands of euros) 31/12/2020 Joint ventures Other related parties
Tangible assets 366.2 366.2
Investments in equity-
accounted companies

0.0

Trade receivables and 
related accounts

705.0 705.0

Current financial assets 487.2 487.2
Other current liabilities
Revenue 1,936.0 1,936.0

31/12/2019 Joint ventures Other related parties
Tangible assets 366.2 366.2
Investments in equity-
accounted companies

0.0

Trade receivables and 
related accounts

1,031.4 1,031.4

Current financial assets 446.3 446.3
Other current liabilities 6.9 6.9
Revenue 2,270.4 2,409.6

31/12/2018 Joint ventures Other related parties
Tangible assets 366.2 366.2
Investments in equity-
accounted companies

0.0

Trade receivables and 
related accounts

Current financial assets 935.2 935.2
Other current liabilities 36.6 29.8 6.9
Revenue 901.5 901.5

01/01/2018 Joint ventures Other related parties
Tangible assets 366.2 366.2
Investments in equity-
accounted companies
Trade receivables and 
related accounts

528.7 528.7

Current financial assets
Other current liabilities 6.9 6.9
Revenue

The transactions with equity-accounted companies mainly correspond to the contracts entered into with 
CEOG and Aquipac and the existing current accounts with these two entities. The transactions with 
other related companies correspond to the lease signed with IMMOSUN (a company owned by the 
Chairman of HDF).
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The manager with the authority and responsibility for the planning, management and control of the 
Company’s activities is Damien Havard, CEO of HDF. 

The remuneration of the executive officer is presented in the following table:

31/12/2020 31/12/2019 31/12/2018

Fixed remuneration 150.3 167.7 108.8

Variable remuneration

Post-employment benefits

Share-based payments

Benefits in kind

Total remuneration of executive 
managers

150.3 167.7 108.8

20. Off-balance sheet commitments 

The Group has no off-balance sheet commitments.

21. Financial instruments and financial risk management

Risk management

Interest rate risk 

The Group has taken out a fixed-rate loan and is therefore not exposed to the risk of changes in 
interest rates.

Foreign exchange risk 

The subsidiaries located outside the euro zone do not generate any significant foreign exchange risk at 
Group level due to very limited activity at this stage.

The foreign exchange risk on operational transactions remains limited. All revenue and income of the 
activity are denominated in euros for all financial years, and foreign currency expenses represented 
8.8%, 15.5% and 5.8% of the external expenses respectively for the 2020, 2019 and 2018 financial years. 
In addition, the licence agreement with Ballard is invoiced in US dollars generating a foreign exchange 
risk on fixed asset invoices. The corresponding debt amounted to €500,000 in the financial statements 
at 31 December 2020 (see Note 10 “Trade payables, subsidies and other current liabilities”).

The Group has not implemented any hedging arrangements to protect its business against exchange 
rate fluctuations given the insignificant nature of its foreign currency transactions. 

Depending on the development of its business, the Group cannot rule out greater exposure to foreign 
exchange risk. The Group will then consider adopting an appropriate policy to hedge these risks. If it 
were to fail to implement effective currency hedging arrangements in the future, its results could be 
adversely affected. 

Liquidity risk 

Since its creation, the Group has financed its growth by reinforcing its equity through successive 
capital increases, by contributions to the current account, by obtaining subsidies and public aid, and by 
the use of bank debt.
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At 31 December 2020, the Group’s cash and cash equivalents net of bank overdrafts amounted to 
€25,000, its current financial assets to €487,200, its trade payables and other liabilities to €1,670,300, 
and its current financial liabilities to €71,200 (of which €70,300 related to leases). The Company’s 
credit agreements do not contain any default clauses (“covenants”). 

To cover its needs for 2021, the Group issued a convertible bond in the amount of €2,700,000 (see 
Note 2c).

The Group will continue to have significant financing needs for the development of its activities. Its 
ability to generate future cash flows equivalent to its needs is not certain. 
The Group may not be able to raise additional capital when it needs it, or it may not be available on 
financial terms acceptable to the Group. If the necessary funds are not available, the Group may have 
to slow down both its research and development and commercial efforts. 

Credit risk 

Credit risk arises mainly from exposures related to unpaid receivables, in particular trade receivables. 
The Group considers that its credit risk is very low given the profile of its customers (SPV partners). 
The breakdown of receivables by maturity at each closing date is as follows:

(In thousands of euros) 31/12/2020 31/12/2019 31/12/2018 01/01/2018
Trade receivables 705.0 1,018.0 6.3 508.7
Receivables on asset 
disposals

39.0 39.0 39.0 0.0

Cleargen receivable 610.0 0.0 228.5 528.7
Receivables - not past due 649.0 1057.0 45.3 744.0
0-30 days overdue 228.5
31-90 days overdue 148.6
91-180 days overdue 80.1
181-360 days overdue 705.0 64.7
More than 1 year

The trade receivables and contract assets relate to financially sound partners for which the Group 
considers the risk of default is very low.
The receivable of €705,000 overdue for 181 to 360 days at 31 December 2020 concerned an invoice 
relating to the CEOG Project. The health crisis has had the impact of delaying the CEOG Project, the 
file for which the French Energy Regulatory Commission (Commission de régulation de l’énergie -
CRE) was unable to process throughout the year 2020, which resulted in a delay in the implementation 
of the project. The Group expects a final decision from the commission in the first half of 2021.

The credit risk related to cash, cash equivalents and deposits with banks and financial institutions is not 
considered significant, as the Company only has liquidity and deposits with leading banks.
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Characteristics of the financial instruments

31/12/2020 Financial instruments by category
(In thousands of 
euros)

Book value Book value of non-
financial assets

Fair value through 
other 
comprehensive 
income

Amortised cost Fair value through 
profit or loss

Fair value

Non-current 
financial assets

1.9 1.9 1.9

Trade receivables 
and related accounts

3,187.1 2,539.2 677.0 677.0

Other current assets 1,390.8 735.4 655.4 655.4
Cash and cash 
equivalents

26.2 26.2 26.2

Assets 4,605.9 3,274.5 0.0 1,334.3 26.2 1,360.5
Non-current 
financial liabilities

796.6 198.9 597.7 597.7

Current financial 
liabilities

71.3 70.3 0.0 1.0 1.0

Trade payables 888.9 595.1 293.8 293.8
Other current 
liabilities

781.4 275.0 506.5 506.5

Liabilities 2,538.2 1,139.3 0.0 1,398.0 1.0 1,399.0

31/12/2019 Financial instruments by category
(In thousands of 
euros)

Book value Book value of non-
financial assets

Fair value through 
other 
comprehensive 
income

Amortised cost Fair value through 
profit or loss

Fair value

Non-current 
financial assets

0.8 0.8 0.8

Trade receivables 
and related accounts

2,201.5 1,337.0 1,008.0 1,008.0

Other current assets 88.7 32.9 55.8 55.8
Cash and cash 
equivalents

571.9 571.9 571.9

Assets 2,836.9 1,369.9 0.0 1,064.5 571.9 1,636.5
Non-current 
financial liabilities

241.6 241.6 0.0 0.0

Current financial 
liabilities

69.4 62.5 6.9 0.0 6.9

Trade payables 888.9 1.6 887.3 887.3
Other current 
liabilities

781.4 170.0 611.4 611.4

Liabilities 1,981.3 475.7 0.0 1,505.7 0.0 1,505.7

31/12/2018 Financial instruments by category
(In thousands of 
euros)

Book value Book value of non-
financial assets

Fair value through 
other 
comprehensive
income

Amortised cost Fair value through 
profit or loss

Fair value

Non-current 
financial assets

0.0 0.0 0.0

Trade receivables 
and related accounts

451.9 445.6 6.3 6.3

Other current assets 339.2 61.8 277.5 277.5
Cash and cash 
equivalents

1,283.9 1,283.9 1,283.9

Assets 2,075.1 507.3 0.0 283.8 1,283.9 1,567.7
Non-current 
financial liabilities

261.5 261.5 0.0 0.0

Current financial 
liabilities

60.4 53.5 6.9 0.0 6.9

Trade payables 888.9 0.0 888.9 888.9
Other current 
liabilities

781, 357.2 424.3 424.3

Liabilities 1,992.3 672.2 0.0 1,320.1 0.0 1,320.1

For assets and liabilities with a short maturity (such as trade receivables or trade payables), the carrying 
amount is estimated to be close to fair value.

Fair value hierarchy
(In millions of euros) 31/12/2020

Fair value
Level 1 Level 2 Level 3

Cash and cash equivalents 26.2 26.2
Non-current financial 
liabilities

0.0

Current financial liabilities 1.0 1.0

Fair value hierarchy

(In millions of euros) 31/12/2019
Fair value

Level 1 Level 2 Level 3

Cash and cash equivalents 571.9 571.9
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Non-current financial 
liabilities

0.0

Current financial liabilities 0.0 1.0

Fair value hierarchy
(In millions of euros) 31/12/2018

Fair value
Level 1 Level 2 Level 3

Cash and cash equivalents 1,283.9 1,283.9
Non-current financial 
liabilities

0.0

Current financial liabilities 0.0 1.0

22. Fees paid by the Group to the Statutory Auditors and members of their 
networks

2020 2019 2018
(In thousands of euros)
Audit, certification and review of the individual and consolidated financial 
statements
Hydrogène de France 3.3 3.5 6.3
Subsidiaries 0.0 0.0 0.0
Non-audit services
Hydrogène de France 0.0 1.5 3.0
Subsidiaries 0.0 0.0 0.0

The firm Deloitte & Associés has been the Company’s sole auditor for three financial years.

18.1.2 Change of accounting reference date

Not applicable.

18.1.3 Accounting standards

The accounting standards are presented in Note 2 to the IFRS consolidated financial statements 
presented in Section 18.1.1, and for the statutory annual financial statements of the Company prepared 
in accordance with French accounting principles in Note 2 to the financial statements presented in 
Section 22.

18.1.4 Change of accounting standards

Not applicable.

18.2 Interim and other financial information

Not applicable.



174

18.3 Audit of historical annual financial information

18.3.1 Statutory Auditor’s audit report on the Company’s consolidated financial statements 
for the financial years ended on 31 December 2020, 2019 and 2018
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18.3.2 Other information contained in the Registration Document verified by the Statutory 
Auditors

Not applicable.

18.3.3 Financial information included in the Registration Document not taken from the 
Company’s audited financial statements

Not applicable.

18.4 Pro forma financial information

Not applicable.

18.5 Dividend distribution policy

18.5.1 Dividend distribution policy

It is not planned to initiate a dividend payment policy in the short or medium term, given the Company’s 
stage of development, in order to mobilise the resources available to finance its development plan.

18.5.2 Dividends paid over the last three financial years 

In respect of the last three financial years, the Company has not distributed any dividends.

18.6 Legal and arbitration proceedings

At the date of the Registration Document, there are no administrative, legal or arbitration proceedings 
(including any pending or threatened proceedings of which the Company and/or Group is aware) which 
are likely to have or have had in the last 12 months a material effect on the financial position or 
profitability of the Company and/or Group.

18.7 Significant change in the issuer’s financial position

Since 31 December 2020, the Company has benefited from the following financing: 

 March 2021: Issuance of a convertible bond with a nominal amount of €2.7 million represented 
by 108,000 bonds with a par value of €25 each. The maturity of the loan was set to 12 March 
2026. However, the issue contract provides for early redemption, particularly in the event of an 
IPO. As such, the bondholders have irrevocably undertaken to subscribe, by way of offsetting 
receivables, to the capital increase carried out as part of the IPO, so that no cash repayment will 
be made. Please see Section 19.1.4.2 of this Registration Document for more details.
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19. ADDITIONAL INFORMATION

19.1 Share capital

19.1.1 Amount of share capital

As at the date of approval of the Registration Document, the Company’s share capital amounted to 
€2,001,550 divided into 10,007,750 fully paid-up ordinary shares with a par value of €0.20 each and all 
of the same class.

As of 1 January 2020 and 1 January 2021, the Company’s share capital amounted to €2,001,550 divided 
into 2,001,550 ordinary shares with a par value of €1 each, fully paid up and all of the same class. For 
more information on changes in the Company’s share capital, please see Section 19.1.7 of the 
Registration Document.

19.1.2 Securities not representing capital

Void

19.1.3 Number, book value and par value of the shares held by the Company or on its behalf

At the date of approval of the Registration Document, the Company does not hold any of its own 
shares and no shares of the Company are held by a third party on its behalf.

The Combined General Meeting of Shareholders of the Company of 30 April 2021 authorised the 
Board of Directors to implement, for a period of eighteen (18) months from the date of the meeting, 
a share buyback programme in accordance with the provisions of Article L.22-10-62 of the French 
Commercial Code and market practices accepted by the AMF subject to the condition precedent of 
the initial listing of the Company’s shares on the regulated market of Euronext Paris.

The main terms of this authorisation are as follows:

Maximum number of shares that may be purchased: 10% of the total number of shares comprising
the share capital at any time, it being specified that (i) when the shares are acquired for the purpose of 
promoting the liquidity of the Company’s shares under the conditions defined by the AMF General 
Regulation, the number of shares taken into account for the calculation of this limit will correspond to 
the number of shares purchased less the number of shares resold during the term of the authorisation, 
and (ii) when they are held with a view to their retention and subsequent delivery in payment or exchange 
as part of a merger, spin-off or contribution, the number of shares acquired may not exceed 5% of the 
total number of shares;

Objectives of the share buybacks:

 Ensure the liquidity of the Company’s shares under a liquidity contract to be entered into 
with an investment services provider, in accordance with an ethics charter recognized by the 
AMF;

 Honour obligations related to share subscription option programmes, free share awards, 
employee savings plans or other share allocations to employees and executives of the 
Company or related companies;

 Deliver shares upon the exercise of rights attached to marketable securities giving access to 
the share capital;

 Purchase shares to be held and subsequently used for exchange or payment in the context of 
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potential external growth transactions, in accordance with market practices accepted by the 
AMF;

 Cancel all or part of the shares repurchased as part of a capital reduction; or

 More generally, to carry out any transaction related to hedging transactions and any other 
transaction permitted, or which would come to be authorised, by the regulations in force, 
including by any market practice that would be accepted by the AMF.

Maximum purchase price (excluding fees and commission): 300% of the price per share used in 
the context of the initial public offering of the Company on the regulated market of Euronext Paris 
(as this price will be mentioned in the Company’s press release relating to the definitive 
characteristics of the offer and their admission to trading on the regulated market of Euronext Paris).

Maximum amount of funds that can be used to buy back shares: €10 million.

The shares thus repurchased may be cancelled.

It should be noted that from the date the Company’s shares are admitted to trading on the regulated 
market of Euronext Paris, the Company will be bound by the following disclosure obligations with 
regard to share buybacks:

Prior to the implementation of the buyback programme 

Publication of a description of the share buyback programme (effective and complete distribution by a 
professional distributor and posted on the Company’s website).

During the implementation of the buyback programme

- Publication no later than the seventh trading day following the execution date of the transaction 
by posting it on the Company’s website (excluding transactions carried out by an investment 
services provider within the framework of a liquidity contract);

- Monthly statements by the Company to the AMF;
- Half-yearly publication of a report on the liquidity contract.

Each year 

Presentation of the results of the implementation of the buyback programme and the use of the shares 
acquired in the report of the Board of Directors to the General Meeting.

19.1.4 Marketable convertible and exchangeable securities or securities with warrants

At the date of this Registration Document, the only marketable securities that are convertible, 
exchangeable or accompanied by warrants are as follows: 

19.1.4.1 Business creator share subscription warrants

Please see Section 15.3 “Employee shareholdings in the Company’s share capital” of this Registration 
Document concerning the characteristics of BSPCE-2019.

19.1.4.2 Convertible bonds 

Pursuant to the delegation of authority granted by the Extraordinary General Meeting of 11 March 2021, 
the Chairman of the Company (then incorporated as a simplified joint-stock company) decided on 12
March 2021 to issue convertible bonds (hereafter referred to as the “OC-2021”).
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The main terms of the bonds are as follows:

OC-2021

Date of General Meeting 11 March 2021

Date of the Chairman’s decision 
acknowledging the completion of the issue

12 March 2021

Number of OC-2021 issued 108,000

Nominal amount of the bond issue €2,700,000

Issue price of a OC-2021 €25

Annual interest rate 
6% (it being specified that interest for the current 

year is not due in the event of an IPO)

Maturity date 12 March 2026

Conversion procedures

The OC-2021 will become payable in advance and their 
outstandings will be immediately and automatically 
due on the date of approval of the prospectus by the 
AMF. Bondholders irrevocably undertake to 
subscribe, by offsetting receivables, to the capital 
increase that will take place as part of the IPO, so that 
no cash repayment will occur.
The amount of the bondholder’s subscription will 
correspond to its outstanding amount plus a non-
conversion premium equal to 25%.
In the event of failure to complete the IPO, and in the 
absence of other cases of repayment and/or early 
conversion, the OC-2021 will be redeemed in cash on 
the maturity date except in the event of a request for 
conversion of the bondholders under the conditions 
set out in the contract.

Number of shares subscribed at the date of 
this Registration Document by conversion of 
OC-2021

0

Cumulative number of OC-2021 reimbursed at 
the date of this Registration Document

0 

Number of outstanding OC-2021 at the date of 
this Registration Document

108,000

The subscription of OC-2021 breaks down as follows:

Bondholders Number of OC-2021 Amount of subscriptions
KEFEN 40,000 €1,000,000
GROUPE JAD 40,000 €1,000,000
AURORE INVEST FUND 16,000 €400,000
Jean-Marc Loiseau 12,000 €300,000

Total 108,000 €2,700,000
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19.1.4.3 Summary of the dilutive instruments 

Potential dilution (excluding OC-2021)
Number of shares comprising the current share capital 10,007,750
Maximum number of shares to result from the full exercise of BSPCE-2019s 1,200,000
Total number of shares likely to be created 1,200,000
Number of shares comprising the diluted share capital 11,207,750

% of potential dilution (current capital basis) 11.99%
% of potential dilution (diluted capital basis) 10.71%

The dilution indicated above does not take into account the dilution resulting from the OC-2021 which 
cannot be calculated on the date of this Registration Document insofar as it will result from the number 
of shares that may be subscribed by offsetting the receivables arising from the early repayment of the 
OC-2021 (receivables including all of the nominal value, accrued interest and the non-conversion 
premium of 25%).

As this number of shares depends on the future IPO price, the potential dilution will be disclosed in the 
securities note to be submitted to the AMF for approval.

19.1.5 Acquisition rights and/or obligations attached to capital issued but not paid up and 
commitments to increase the share capital

The resolutions to issue or reduce the share capital approved by the General Meeting of 30 April 2021
are summarised below:

Resolutions approved by the General Meeting of 30 April 2021

Purpose of the resolution Duration Ceilings Price determination methods

Subject to 
the condition 
precedent of 

the IPO 
being 

completed
Authorisation granted to the 
Board of Directors for the 

Company to purchase its own 
shares

(12th Resolution)

18 months
10% of the 

share capital
X

Delegation of authority granted 
to the Board of Directors to 

carry out capital reductions by 
cancelling shares acquired as 

part of the share buyback
(31st Resolution)

18 months

10% of the 
share capital 

per period of 24 
months

X

Delegation of authority granted 
to the Board of Directors under 

the provisions of Article 
L.225-129-2 of the French 

Commercial Code, to decide 
on the issuance of ordinary 

shares through a public 
offering of financial securities, 

as part of the listing of the 
Company on the regulated 
market of Euronext Paris

(15th Resolution)

Term until the 
settlement-

delivery date 
of the shares 
to be issued 
upon listing 

of the 
Company’s 

shares on the 
regulated 
market of 
Euronext 
Paris; this 

date cannot 

€1,501,164

The issue price of the new 
ordinary shares will be set by 
the Board of Directors at the 

end of the placement period and 
will be based on the comparison 
of the number of shares offered 

for subscription and the 
subscription requests from 

investors within the framework 
of the overall placement, using 

the so-called order book 
construction technique such as 

developed by professional 
market practices
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be later than 
twenty-six 

(26) months 
from 30 April 

2021.

Authorisation to be granted to 
the Board of Directors to 
increase the number of 

ordinary shares issued as part 
of the listing of the Company 

on the regulated market of 
Euronext Paris, in accordance 
with the provisions of Article 

L.225-135-
1 of the French Commercial 

Code
(16th Resolution)

26 months (it 
being 

specified that 
this 

authorisation 
must be 

implemented 
within thirty 
(30) days of 

the closing of 
the 

subscription 
of each 
capital 

increase 
decided under 
the preceding 
delegation).

15% of the 
amount of

the initial issue

Same price as for the initial 
issue

Delegation of authority granted 
to the Board of Directors for 

the purpose of deciding 
whether to issue, with 

preferential subscription rights 
for shareholders, ordinary 
shares and/or marketable 

securities giving immediate
and/or future access to the 

share capital of the Company 
or the allocation of debt 

securities, the capitalisation of 
profits, reserves or premiums

(17th Resolution)

26 months

Nominal 
amount of the 

capital 
increases: 

€1,501,164*

Nominal 
amount of the 

bonds and other 
debt securities 

giving access to 
the share 
capital:

€250,000,000**

X

Delegation of authority granted 
to the Board of Directors for 
the purpose of deciding the 

issue of ordinary shares and/or 
securities giving immediate 
and/or future access to the 

Company’s share capital or to 
the allocation of debt securities 

with cancellation of 
shareholders’ preferential 
subscription rights without 
designated beneficiary and 
public offering of financial 

securities
(18th Resolution)

26 months

Nominal 
amount of the 

capital 
increases: 

€1,501,164*

Nominal 
amount of the 

bonds and other 
debt securities 

giving access to 
the share 
capital:

€250,000,000**

 For capital increases, the 
issue price will be set by the 
Board of Directors in 
accordance with the 
provisions of Articles L.22-
10-52 and R.22-10-32 of the 
French Commercial Code 
and must be at least equal to 
the volume-weighted 
average of the last three 
trading sessions preceding 
the start of the offer, less, if 
appropriate, a maximum 
discount of 10% after 
correction of this average in 
the event of a difference in 
entitlement dates

 For marketable securities 
giving access to the capital, 
the issue price will be set by 
the Board of Directors in 

X
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such a way that the sums 
received immediately by the 
Company on the issue of the 
securities in question, plus 
the sums likely to be 
received subsequently by 
the Company for each share 
attached to and/or 
underlying the securities 
issued, will be at least equal 
to the minimum price 
provided for above

Delegation of authority granted 
to the Board of Directors to 

decide on the issue of ordinary 
shares and/or securities giving 
immediate and/or future access 
to the Company’s share capital 

or to the allocation of debt 
securities with cancellation of 
the preferential subscription 

rights of shareholders without 
a designated beneficiary, by 
way of an offer referred to in 

Article L.411-2-1 of the 
French Financial and Monetary 

Code and within the limit of 
20% of the share capital per 

year
(19th Resolution)

26 months

Nominal 
amount of the

capital 
increases: 
20% of the 

share capital (as 
existing at the 

date of the 
transaction) per 

year and 
€1,501,164* 

Nominal 
amount of the 

bonds and other 
debt securities 

giving access to 
the share capital
€250,000,000**

 For capital increases, the 
issue price will be set by the 
Board of Directors in 
accordance with the 
provisions of Articles L.22-
10-52 and R.22-10-32 of the 
French Commercial Code 
and must be at least equal to 
the volume-weighted 
average of the last three 
trading sessions preceding 
the start of the offer, less, if 
appropriate, a maximum 
discount of 10% after 
correction of this average in 
the event of a difference in 
entitlement dates

 For marketable securities 
giving access to the capital, 
the issue price will be set by 
the Board of Directors in 
such a way that the sums 
received immediately by the 
Company on the issue of the 
securities in question, plus 
the sums likely to be 
received subsequently by 
the Company for each share 
attached to and/or 
underlying the securities 
issued, will be at least equal 
to the minimum price 
provided for above

X

Authorisation to be granted to 
the Board

of Directors, in the event of the 
issue of

ordinary share or any 
marketable securities with

cancellation of the preferential 
subscription right

of shareholders as part of the 
18th and 19th Resolutions, to set 

the issue price within
the limit of 10% of the share 

capital
(20th Resolution)

26 months

10% of the 
share capital 

per year at the 
time of the 

transaction*

 For the capital increases, the 
issue price will be set by the 
Board of Directors and must 
be at least equal to the 
volume-weighted average 
of the last three trading 
sessions preceding its 
setting, less, where 
appropriate, a maximum 
discount of 20%, it being 
recalled that it may not in 
any event be less than the 
par value of a share in the 
Company on the date of 
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issue of the shares 
concerned

 For marketable securities 
giving access to the capital, 
the issue price will be set by 
the Board of Directors in 
such a way that the sums 
received immediately by the 
Company on the issue of the 
securities in question, plus 
the sums likely to be 
received subsequently by 
the Company for each share 
attached to and/or 
underlying the securities 
issued, will be at least equal 
to the minimum price 
provided for above

Delegation of authority granted 
to the Board of Directors to 

decide on the issue of ordinary 
shares and/or securities giving 
immediate and/or future access 
to the Company’s share capital 

or to the allocation of debt 
securities with cancellation of 

shareholders’ preferential 
subscription rights in favour of 

categories of beneficiaries 
****

(21st Resolution)

18 months

Nominal 
amount of the 

capital 
increases: 

€1,501,164*

Nominal 
amount of the 

bonds and other 
debt securities 

giving access to 
the share capital
€250,000,000**

 For the capital increases, the 
issue price will be set by the 
Board of Directors and must 
be at least equal to the 
volume-weighted average 
of the last three trading 
sessions preceding its 
setting, less, where 
appropriate, a maximum 
discount of 20%

 For marketable securities 
giving access to the capital, 
the issue price will be set by 
the Board of Directors in 
such a way that the sums 
received immediately by the 
Company on the issue of the 
securities in question, plus 
the sums likely to be 
received subsequently by 
the Company for each share 
attached to and/or 
underlying the securities 
issued, will be at least equal 
to the minimum price 
provided for above

X

Authorisation granted to the 
Board of Directors to increase 
the number of shares, within 

the limit of 15%, issued 
pursuant to the 17th, 18th, 19th

and 21st resolutions
(22nd Resolution)

26 months (it 
being 

specified that 
this 

authorisation 
must be 

implemented 
within thirty 
(30) days of 

the closing of 
the 

subscription 
of each 
capital 

15% of the 
number of 

securities of the
initial issue * 

and **

Same price as for the initial 
issue

X
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increase 
decided in the 
context of one 

of the four 
preceding 

resolutions).
Delegation of powers to the 

Board
of Directors to issue

ordinary shares and marketable 
securities giving

access to the Company’s share 
capital, as remuneration
for contributions in kind 

consisting of equity securities
or marketable securities giving 

access to the share capital
of third-party companies 

outside of a public exchange
offer

(24th Resolution)

26 months

10% of the 
share capital (as 
existing at the 

date of the 
transaction) 

X

Delegation of authority to the 
Board

of Directors to issue
ordinary shares and marketable 

securities giving
access to the Company’s share 
capital, in the event of a public 

offer
with an exchange component

initiated by the Company
(25th Resolution)

26 months

Nominal 
amount of the 

capital 
increases: 

€1,501,164*

Nominal 
amount of the 

bonds and other 
debt securities 

giving access to 
the share capital
€250,000,000**

X

Authorisation to be given to 
the Board of Directors to 

allocate free shares
(26th Resolution)

38 months
5% of the share 

capital

Delegation of authority to be 
conferred on the Board of 

Directors to decide to issue, on 
one or more occasions, 
business creator share 

subscription warrants, known 
as “BSPCE”, with cancellation 

of the
preferential subscription right, 

for the benefit of a specific 
category of persons (Company 

employees and executives 
subject to the tax regime 
applicable to Company 

employees and members of the 
Board of Directors)

(27th Resolution)

18 months
€175,000* and 

*** 

BSPCE issued free of charge.
The subscription price of the 
shares upon exercise of the 

BSPCE will be set by the Board 
of Directors, it being specified 
that this price must be at least 

equal, if the Company has 
carried out a capital increase in 
the six months preceding the 
allocation of the warrant to a 

capital increase by issuing 
securities conferring rights 

equivalent to those resulting 
from the exercise of the warrant, 

at the issue price of the 
securities concerned then set, 

less, where appropriate, a 
discount if this were to be 

authorised by law.
In the absence of such a capital 
increase during the six months 

X
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preceding the allocation of the 
BSPCEs, the subscription price 
of the underlying shares will be 
set by the Board of Directors, 

and will be at least equal to the 
weighted average by the volume 

of the last three trading days 
preceding the allocation of said 

BSPCEs by the Board of 
Directors.

Delegation authority to be 
granted to the Board of 

Directors to decide to issue, on 
one or more occasions, share 

subscription warrants (Bons de 
souscription d’actions - BSA), 

with cancellation of the
preferential subscription rights 
in favour of a specific category 

of persons (directors -
consultants - management 

team of the
Company)

(28th Resolution)

18 months
€175,000* and 

*** 

The subscription price of the 
BSAs will be set by the Board 
of Directors on the basis of the 
report of an independent expert 

appointed by the Board of 
Directors. The subscription 

price of the underlying ordinary 
shares will be set by the Board 

of Directors, and will be at least 
equal to the volume-weighted 

average of the last three trading 
days preceding the allocation of 

said
BSA by the Board of Directors.

X

Authorisation to be given to 
the Board of Directors to grant 

options to subscribe for or 
purchase shares in the 

Company
(29th Resolution)

38 months
€175,000* and 

***

At least 80% of the average of 
the 20 trading sessions before 
fixing or 80% of the purchase 

price

X

* The nominal amount of the ceiling for the authorised capital increases will be deducted from the total 
authorised ceiling of a nominal value of €1,501,164 (30th resolution of the General Meeting of 30 April 
2021).

** The nominal amount of the ceiling for the authorised bonds and other debt securities will be deducted 
from the total authorised ceiling of a nominal value of €250,000,000 (30th resolution of the General 
Meeting of 30 April 2021).

*** The total number of BSPCEs and BSAs to be issued by the Board of Directors and share subscription
or purchase options, under the delegations under the 27th to 29th Resolutions, may not exceed the overall 
ceiling of 875,000 warrants or options.

**** The categories of beneficiaries are as follows: 
 investment companies and investment funds governed by French or foreign law (including, 

without limitation, any investment fund or venture capital company, in particular any venture 
capital trust dedicated to innovation, simplified-procedure venture capital fund, local 
investment fund or holding company) investing on a habitual basis in small- or mid-cap growth 
companies (i.e. companies whose capitalisation, when listed, does not exceed €1,000,000,000) 
in the energy, chemicals and clean-technology sectors, participating in the issue for a unit 
amount greater than €100,000 (issue premium included); and

 companies operating in the energy, chemical and clean-technology sectors, taking a stake in 
the Company’s share capital at the time of the signing of an agreement with the Company, for 
a unit amount of investment greater than €100,000 (issue premium included).

19.1.6 Information relating to capital subject to an option or a conditional or unconditional 
agreement to place it under option

Void
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19.1.7 Change in the share capital

The change in the number of shares during the period presented was as follows:

Date
Nature of the 

transactions

Number 

of shares 

issued

Cumulativ

e number 

of shares 

outstandin

g

Issued share 

capital

Issue or 

contributio

n premium 

or reserves

Par value 

per share

Share capital 

after 

transaction

Share capital at 31 December 2018* 2,001,550 €1 €2,001,550

No change Void

Share capital at 31 December 2019 2,001,550 €1 €2,001,550

No change Void

Share capital at 31 December 2020 2,001,550 €1 €2,001,550

30 April 2021
Par value of shares 

divided by 5
10,007,750 €0.20 €2,001,550

Share capital at 21 May 2021 10,007,750 €0.20 €2,001,550

* Due to a material error in the minutes of the Extraordinary General Meeting of 28 December 2017, 
the share capital of the Company showed an error, which has been reflected since that date in all of the 
Company’s corporate documents. This material error was corrected at the Combined General Meeting 
of 30 April 2021.

To the best of its knowledge, the Company has no pledge over a significant portion of its capital.

19.2 Articles of incorporation and bylaws

19.2.1 Corporate purpose (Article 2 of the Company’s bylaws)

The purpose of the Company is, both in France and abroad, directly or indirectly: 

1. the production, purchase, storage and distribution of energy by any means, both for the 
production of electricity and of fuels such as hydrogen;

2. the management of any industrial and commercial activity, particularly in the field of 
production, purchase, storage and distribution of energy, manufacture and sale of fuel cells and, 
as such, the design, financing, construction, operation, maintenance and disposal of any 
production unit or industrial company;

3. the acquisition of direct or indirect stakes and interests, in any form whatsoever, in any company 
or entity created or to be created by any means, carrying out financial, commercial, industrial, 
movable property or real estate transactions; the purchase, sale, exchange, subscription and 
management of all equity and investment securities; 

4. the provision of all services, in particular for the benefit of all Group companies; 

5. any industrial, commercial, financial, movable property or real estate transactions that may 
relate directly or indirectly to or be useful for the corporate purpose or likely to facilitate its 
achievement.

19.2.2 Rights, privileges and restrictions attached to the Company’s shares

19.2.2.1 Dividends

The terms of payment of dividends in cash are set by the General Meeting or, failing that, by the Board 
of Directors.

In particular, the Meeting may grant each shareholder, for all or part of the dividend or interim dividend 
if the dividend is distributed, the payment of the dividend in cash or in shares.
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Interim dividends may be distributed before the approval of the financial statements under the conditions 
and in accordance with the procedures set by law.

Dividends not claimed within five years from the date of payment will be forfeited in favour of the 
French State (Article L.1126-1 of the French General Code on the Property of Public Persons).

19.2.2.2 Rights to profits and liquidation proceeds 

Each share entitles its holder to a proportionate share in the profits, corporate assets and liquidation 
proceeds.

19.2.2.3 Voting rights (Article 13 of the Company’s bylaws)

Each share carries a voting right. 

Subject to the condition precedent of the admission of the Company’s shares to the regulated market of 
Euronext Paris, a voting right double that conferred on the other shares, having regard to the percentage 
of capital they represent, will be attributed to all fully paid-up shares for which proof is provided of 
registration in the name of the same shareholder for at least two (2) years. 

To calculate this holding period, no account is taken of the holding period of the Company’s shares prior 
to the date of admission of the Company’s shares to trading on the regulated market of Euronext Paris.

This double voting right will automatically cease for any share converted to bearer shares or transferred 
into ownership. Nevertheless, does not cause the loss of the acquired right and does not interrupt the 
aforementioned period of two (2) years, any transfer as a result of inheritance, liquidation of joint 
property between spouses or inter vivos donations to the benefit of a spouse or relative to the degree of 
successor. The same applies in the event of conversion of preferred shares into ordinary shares or 
transfer following a merger or demerger of a shareholder company.

19.2.2.4 Crossing of statutory thresholds

Void

19.2.2.5 Buyback conditions 

Please see Section 19.1.3 of this Registration Document. 

19.2.3 Arrangements for delaying, deferring or preventing a change of control

The Company’s bylaws do not contain any mechanisms to delay, defer or prevent a change of control.
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20. MAJOR CONTRACTS

With the exception of the following contract, the Group has not entered into any significant contracts 
other than those entered into in the normal course of business.

20.1 Partnership agreement with Ballard

Following a competitive process involving several players, on 9 December 2019, the Company entered 
into a product development and licence agreement with Ballard for an indefinite period, with a view to 
developing high-capacity fuel cells.

The partnership signed covers the design of fuel cells that meet the requirements of a grid operator, that 
are easy to use and have a lifetime of more than 25 years, with a view to the Group using the fuel cells 
developed for its Power-to-Power and Hydrogen-to-Power projects. 

Under the terms of this agreement, HYDROGENE DE FRANCE is responsible for the manufacture and 
industrialisation of the fuel cells resulting from this partnership. It is stipulated that Ballard will provide 
assembly and maintenance training for the industrial production of the fuel cells to be manufactured at 
the plant based in the Bordeaux metropolitan area (see Section 5.3.2 of the Registration Document). The 
Company will purchase the fuel cell stacks from Ballard and will procure all the necessary components 
on the basis of specifications drawn up by Ballard.

In this respect, the Company benefits from worldwide exclusivity over the rights to use the Ballard 
technology for the manufacture of stationary high-power fuel cells in excess of 1 MW, the term of which 
is scheduled for December 2026, unless extended. At the end of this period of exclusivity, the Company 
will retain the rights to use the Ballard technology. 

The technology used by HYDROGENE DE FRANCE is the Proton Exchange Membrane (PEM) 
technology which is generally used for hydrogen vehicles. The Group considers that hydrogen is more 
competitive than lithium-ion batteries as the use of hydrogen allows for longer storage times; the PEM 
technology is therefore the most suitable for the targeted applications.

Under this agreement, the Company has already made a prepayment of €474,000 in December 2019 
upon signature of the agreement and two milestone payments in 2020 for a total of €1,005,000, 
corresponding to the engineering costs to design the fuel cell to be manufactured.

Ballard will be the exclusive supplier of the fuel cell stacks to be sold by the Company and will indirectly 
receive a minority share of the sale price of the fuel cells. 
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21. DOCUMENTS AVAILABLE

Copies of the Registration Document are available free of charge at the Company’s registered office, 20 
rue Jean Jaurès - 33310 Lormont, as well as in an electronic version on the Company’s website 
(www.hdf-energy.com/fr/) and on the website of the French Financial Markets Authority (Autorité des 
marchés financiers) (www.amf-france.org).

During the period of validity of the Registration Document, the following documents (or a copy of these 
documents) may be consulted:

- the Company’s articles of incorporation and bylaws;
- all reports, letters and other documents, historical financial information, valuations and 

statements prepared by an expert at the Company’s request, part of which is included or referred 
to in the Registration Document; and

- the historical financial information included in the Registration Document.

All of these legal and financial documents relating to the Company and which must be made available 
to shareholders in accordance with the regulations in force may be consulted at the Company’s registered 
office.

The Company intends to disclose its financial results in accordance with the requirements of the 
applicable laws and regulations. As such, the Company does not intend to disclose its financial results 
on a quarterly basis. As from the listing of the Company’s shares on the Euronext Paris regulated market, 
regulated information within the meaning of the provisions of the AMF General Regulation will also be 
available on the Company’s website (www.hdf-energy.com/en/).

http://www.hdf-energy.com/fr/
http://www.amf-france.org/
http://www.hdf-energy.com/fr/
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22. NOTES: PARENT COMPANY FINANCIAL STATEMENTS AND AUDIT REPORTS

22.1 Parent company financial statements at 31 December 2020
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22.2 Statutory Auditor’s report on the annual financial statements at 31 December 2020
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22.3 Parent company financial statements at 31 December 2019
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22.4 Statutory Auditor’s report on the annual financial statements at 31 December 2019
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22.5 Parent company financial statements at 31 December 2018
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22.6 Statutory Auditor’s report on the annual financial statements at 31 December 2018
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