WorldPtXSummit™
“The New Clean Energy Era based on Green Hydrogen”
The WorldPtXSummit™ was organized in a joint effort between IRESEN and GreenH2 Cluster
aiming towards the creation of a regional platform, dedicated to Green Hydrogen and its
applications within the whole “Power-To-X” (PtX) economy. This platform did trigger high-level
discussions and partnerships for a new clean energy era, enabled by the Green Hydrogen
opportunities, and gathered major global investors, policy makers, innovators, industry leaders
and research experts.
The multiple conference panels gave deep and updated insights on the recent trends and
advances related to the PtX economy deployment, mainly on the following topics:
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Morocco takes a very important box. Our
ambitious strategy is driven at the highest level of
the state through the vision of his Majesty the King
Mohammed VI May God Assist Him.
Indeed, we've been able to rise over the last 10
years as a leading country in the field of energy
transition. Also, our NDC, one of the first ones
aligned with the 1.5-degree scenario, calls for
improving our competitiveness and our energy
mix.
On the other hand, as you know, Morocco is
already connected to the European electricity grid
through the interconnection with Spain, and we
already have other projects that are planned to
strengthen this connectivity via new lines.

HE. Mrs. Leila BENALI
Minister of Energy Transition and
Sustainable Development
Ladies and gentlemen,
Welcome to Marrakech, and welcome to the
World Power-to-X Summit, a very important
summit which is organized jointly by the Research
Institute for Solar Energy and New Energies,
IRESEN, the Polytechnic University Mohammed
VI, and the Moroccan Green Hydrogen Cluster.
I really wish to be with you, but the multiple
investment opportunities offered by our country
mean that my agenda is often a victim of these
multiple requests, and of this success, it's a nice
problem to have. I wanted through this message
though to warmly welcome all the delegations
and thank all the participants. I would like to
congratulate the organizers for the excellent
choice of topic.
Our new development model advocated indeed
to accelerate the provision of competitive lowcarbon energy for society, for services, and for
industries, and we really want to elevate our
energy security to a strategic and sovereign level.
Ladies and gentlemen,

Providing our country with a low carbon
decentralized renewable and accessible energy is
definitely our drive. But in 2022, we are still living
the Covid crisis consequences. We are still
experiencing how fragile and interdependent
energy markets are. For governments, for citizens,
the short term and the long term are intertwined,
governments have to keep 30 years net-zero
targets alive while supporting the populations to
finish the month. So, a resilient energy strategy
with improved return on capital is definitely
critical.
In this regard, when we think of hydrogen, to
massively develop a hydrogen economy, a
reduction in electrolysis facilities costs is needed.
We need clear impulse for R&D, for the
industrialization of derivatives products, and we
need capacity building, accelerated capacity
building in this field, that's why I think, I personally
believe that congregating the community around
a competitive two dollars hydrogen would bring in
the financial sector, the policymakers and so on.
Of course, hydrogen in Morocco, with one of the
lowest kilowatt-hour in the world, constitutes a
clear competitive advantage. But to really induce
that innovation bubble, that commercialization
bubble, we, in Morocco, are pushing various new
sectors in peril in the various regions of the
Kingdom: water desalination, marine energy,

energy recovery from biomass, green molecules
exports, industrial decarbonization program, and
this one, by the way, aims to provide all industrial
areas with clear, clean, and competitive electrical
energy. The preliminary need was estimated at
more than 800 gigawatt-hours per year, I
personally think it's underestimated. The first
project of this program, 40 megawatts, is already
authorized to supply Kenitra, the Kenira industrial
zone with renewable energy, and we have other
projects that are being appraised to supply other
industrial zones in Tangier and Casablanca and so
on.
Morocco, as you know, has several assets to
become a key player in the Power-to-X field. In
addition to our undeniable competitive advantage
in terms of geography, in terms of renewable
potential. We have a constantly evolving
regulatory and legislative framework. For me, that
is the first key competitive advantage. It is a key
driver for cost reduction of the renewable
kilowatt-hour.
Morocco can also rely on its energy
interconnections that I mentioned including gas
and its ports and logistical infrastructure that are
well connected to the Atlantic basin, to the
Mediterranean, to Europe, to set up the logistics
necessary for exports while we are building our
gas system and connecting two continents we
also want to leapfrog to a modern system for the
upcoming hydrogen and ammonia flows. We are
aiming at setting in Morocco a large production
and marketing capacity for Power-to-X products,
and therefore we are working on integrating even
further the hydrogen roadmap to 2050 to ensure
optimal monetization of our entire natural capital.
And by natural capital, I don't only mean land, I am
also meaning offshore natural capital both for the
national economy needs and for exports.
In conclusion, Ladies and Gentlemen, we believe
in stable, consistent, integrated, and evolving
approaches. For those who have not joined
Morocco’s green deal yet, we are multiplying the
opportunities for you to join.
I wish you fruitful discussions and partnerships
and I wish that you embark with us in our green
deal.
Thank you very much.

Dr. Samir RACHIDI,

Director General - IRESEN
Excellencies, Ladies and Gentelmen,
Welcome to the second edition of the World PtX
Summit, organized in a joint effort between the
Moroccan Research Institute for Solar Energy and
New Energies (IRESEN) and the Mohammed VI
Polytechnic University (UM6P), in partnership with
the Green H2 Cluster, under the auspices of the
Ministry of Energy and Sustainable Development.
This event is a crossroad that brings together the
world's leading technical experts, researchers,
and leaders in the power-to-X field. The Word PtX
Summit is intended to be a platform for triggering
high-level discussions and building partnerships
for a new era of clean energy, made possible by
the opportunities offered by green hydrogen.
The first edition of the Hydrogen Hub, which was
an entirely online event due to Covid-19
restrictions, was a great success with high-quality
discussions and high-level networking that led to
great breakthroughs in the global journey toward
a decarbonized energy transition based on energy
efficiency, renewable energy, and green
molecules.
More than just a piece of the puzzle of the new
sustainable energy ecosystem that comes to help
decarbonize hard-to-electrify or hard-to-abate
sectors, Green Hydrogen and its derivatives come
to change the geopolitical landscape according to
lasts reports of the main energy agencies and
confirmed by several academic publications.
The global race to a sustainable energy economy
based on hydrogen and its applications has

become a reality that compels countries with the
potential to engage in it to achieve energy
sovereignty and to position themselves in a future
system centered on the production of green
molecules. To do so effectively and efficiently,
building regional and global alliances has become
a must to facilitate hydrogen trade, to enable
investment flow and to ensure establishing
coherent standards and norms that resolve
interdependence issues.
Excellencies, Ladies and Gentelmen,
Our host country, the Kingdom of Morocco, invites
you to discover its great achievements on the road
to a sustainable future through strategies
consistent with the country's vision of energy
transition and its commitment to the goals of
sustainable development under the High
Directives of His Majesty King Mohammed VI, may
God assist Him.

Ammonia Projects that aims to generate 182 000
of Ammonnia yearly from 2025 onwards as well as
three other projects of Shell-OCP, TOTAL EREN
and CWP.
Excellencies, Ladies and Gentelmen,
Welcome again to the World PtX Summit 2022 in
Marrakech and enjoy three days of of in-depth,
intense and unique meetings of the world's
leading stakeholders in Power-to-X, Green
Hydrogen and Applications!
With best regards.

Since 2018, keeping pace with the global
awareness to seize the opportunities of green
hydrogen, Morocco has taken important steps
that have placed it among the world leaders of the
green hydrogen economy. One of those main
strides was the publication of the Moroccan
Roadmap of the Green Hydrogen by the Ministry
of
Energy
Transition
and
Sustainable
Development.
We, at the Research Institute for Solar Energy and
New Energies (IRESEN), are proud to be part of
this dynamic, initially by launching the reflexion in
the opportunities of Power-to-X, and then by
contributing to the founding of the governance
framework in the field, as establishing the National
Comission of Power-to-X in 2019, the National
Comission of Green Hydrogen in 2020, and the
Green H2 Cluster. Furthermore, IRESEN was glad
to assist the supervising ministery in the national
strategy for green hydrogen. In addition,
considerable efforts have been devoted to
promote research, development and innovation in
green hydrogen. In this sense, IRESEN, in
partnership with the University Mohammed VI
Polytechnic (UM6P) and the OCP Group, have
started the implementation of the Green H2A
Platform besides the hydrogen laboratory already
in place at the Green Energy Park.
In terms of investments, several projects have
been launched by conluding agreements, such as
a Pilot Project led by the Moroccan Agency of
Sustainable Energy (MASEN) to produce 10000
tons of H2 yearly starting on 2023, and HEVO

Hicham EL HABTI,
President - Mohammed VI Polytechnic
University
Excellencies, Ladies and Gentlemen, Esteemed
guests,
On behalf of Mohammed VI Polytechnic
University, it is my distinct honor to launch with
you the 2022 World Power-to-X Summit after
much participation due to Covid-19 pandemic. I
am p articularly pleased to this historic juncture of
public servants, business, civil society and
scientists is finally taking place in Morocco.
To tackle one of the world's most pressing
challenges. We are all here gathered almost nine
months after the COP 26 concluded in Glasgow
with its shares of the disagreements, negotiations
pledges and controversies, COP 26 generated the
usual debate around the feasibility of global
sustainability initiatives. Yet one diagnosis remains
clear, the climate crisis is real, it's not to be

underestimated. In our everyday lives it is tangibly
experienced in rising temperatures, natural
disasters, lost livelihoods, and depleted systems.
As such, it needs to be tackled with the utmost
urgency by all relevant stakeholders. At stake
here is not just the current states of our planet, but
what kind of world we all intend to live for our
children. One core catalyst of climate change is
the role that the conventional fossil fuels plays in
greenhouse gas emissions. In order to meet the
internationally state role of limiting global
temperature into rise to 1.5 degrees, the drastic
measures are required. In that regard, the
international community has made great steps in
diverse in diverting from fossil fuels by adopting
new renewable energy sources.
In 2021 the international energy agency esteemed
that solar, wind, hydrogen and other renewables
all account for a record breaking 30 percent of
global energy production. This is where the use of
hydrogen within a Power-to-X explain framework
can prove to be truly revolutionary. Used as fuel,
hydrogen only emits water vapor, hence limiting
the harm of greenhouse emissions. Capitalizing on
additional renewables capacity to create
hydrogen therefore constitutes a virtual cycle in
the human case for greener, more sustainable
growth.
In Morocco, as it was mentioned, we know all too
well the sacrifices required for an impactful
energy transition. Under the visionary leadership
of His Majesty King Mohammed VI, our nation has
since the mid-2000s established its standing as an
African and global leader in generating clean
energy. Armed with such momentum, our public,
private and research sectors are already seizing
the Power-to-Hydrogen opportunity.
Last year, the Green Hydrogen Cluster was
officially launched with the ambition of making
Morocco a global leader in the industrialization
and development of green hydrogen at
Mohammed VI Polytechnic University. We are
particularly proud to partner with the Institute for
Research in Solar Energy and New Energies
(IRESEN).
As a key research and innovation pillar of the
cluster, last year, UM6P, IRESEN and OCP
proceeded to the signing of our cooperation
agreement to set up a green hydrogen and
applications: Green H2A technological platform
dedicated to R&D and innovation in the green
hydrogen and its applications, this infrastructure,

the first in Africa, aims to play a major role in the
industrial deployment of the green hydrogen
sector and its applications in Morocco. It will make
it possible to investigate, test, demonstrate, and
adapt to the local context and scale up the
innovative technologies of this promising sector of
the future.
My sincere wish to the 2022 Power-to-X Summit is
to become a platform for concerted dialogue and
consensus between all stakeholders interested in
making Power -to-Hydrogen a reality. I warmly
welcome you all to this World Power-to-X
Summit, and I want to thank all my colleagues that
contribute in the organization of this event, and I
want to join Dr Samir Rachidi in thanking Badr
Ikken who is the guy behind this event. So, brother,
thank you, thank you for your commitment. I wish
you a successful event and thank you for your
attention.

Mohammed Yahya ZNIBER,
President - GreenH2 Cluster
Excellencies,
Gentlemen,

Ambassadors,

Ladies

and

It is for me an absolute pleasure to participate in
this conference which, after being postponed for
a few months for safety measures, is finally taking
place. Hopefully, it will allow us all these next
three days to approach and deep dive in this new
economy which will certainly be promising for the
majority of our countries.
It is also a grand premiere for our young cluster,
which aims to promote green hydrogen as a real
vector of development thanks to a unique

structure bringing together public institution,
industrial companies, and university.
As you know for more than 10 years now, Morocco
has been deeply committed to sustainable
development thanks to a strong will and under the
unlighted leadership of His Majesty the King
Mohammed VI, May God Assist Him, at a time
when a very few countries had embarked on this
journey, even though morocco is not a significant
emitter of greenhouse gazes. But we are still far
from the objective we want to achieve. And this is
perhaps an opportunity, at least for Morocco to
rethink or rather to reshape its approach
throughout the value chain and more specifically
industrial impact that can bring significant
economic and social added value to our country.
I acknowledge that this aspect has not really been
taken into account so far although it would have
been a longterm provider of jobs and
technological know-how, mastering technology
and integrating local industry that is the hurt of the
topics. We must think of our project with the real
commitment of the leaders, whether public or
private, national or international partner so that all
parties can enjoy the benefits.
Because you see, there was two events that we
must not consider as unfortunate accidents; the
health crisis due to Covid-19 and the war in
Ukraine and all the resulting shortage in products
and supply chain impact. This must be a real signal
to
rethink
international
partnership
and
cooperation and avoid mistakes that have been
made in the past.
Sharing must govern our action not only
offshoring. Regarding hydrogen production, we
will always have those who will do it here in
Morocco and those we will choose to do it
elsewhere. Same for ammonia and methanol. The
problem is whether we want to reproduce the
pattern of the past which consisted in exploiting
fossils and mining resources, exporting them and
receiving the financial funds coming directly from
this operation or we can choose to share the
added value by involving the source countries in
the games.
I am not talking exclusively about financial
benefits, but technological and industrial benefits
as well, thus creating a real virtuous circle allowing
the different countries to offer sustainable jobs to
their population. Nothing prevent us from
reproducing around hydrogen what has been
done with the internet. This is what the American

economist Jeremy Rifkin's dreams of for energy:
to create a global web around hydrogen, but
avoiding the unbridled competition that is very
specific to the web as we know it today.
This is the state of mind that I wanted to share with
you today, and I wanted to thank all people from
public and private institution for being with us
today, because we need this type of strong signal
that must come from the public organization, we
hope for even more support and especially more
visibility that will allow our country to diversify its
economy and avoid considering hydrogen as a
20-second century economy. Now it's definitely
today and many countries have already
understood it. I would also to thank all the
ambassadors and their representatives as well as
the international institution that have been kindly
present and participated with us in our world
because that is what cooperation partnership and
sharing are all about.
Morocco has been doing this and sharing with his
African brotherhood friends through training for
several decades but even more, so today with the
University Mohammed VI polytechnic, from the
OCP Group which invests in different countries of
the continent in order to allow our African friends
and brother to acquire technical and scientific
know-how through the local production of
fertilizers.

Executive Summary
With support from the Moroccan Ministry of
Energy
Transition
and
Sustainable
Development, the Research Institute for Solar
Energy and New Energies (IRESEN), the
Mohammed VI Polytechnic University (UM6P),
in partnership with the Green H2 Cluster,
organized the second edition of the "World
Power-to-X Summit" held in Marrakech from
June 22nd to 24th, 2022. This edition was very
successful and the Summit is now positioned as
the leading event on green hydrogen both at
the national and continental level.
A broad range of topics was discussed during
the nine sessions of the Summit. The opening
ceremony included welcoming addresses from
the host institutions’ top managers, followed by
a high-level session gathering Ministers and
officials from national and international
organizations. This opening panel addressed
Power-to-X investment opportunities through
interregional partnerships. The event included a
second high-level session bringing together
Ambassadors to debate the market prospects
of green hydrogen and its applications. Through
a series of panels and bilateral sessions, the
Summit covered a wide range of topics, such as
international benchmarks, renewable energy
integration, technology challenges, scaling the
Power-to-X value chain, the role of hydrogen in
the mobility sector, building hydrogen oases,
and finally, Power-to-X financing and
regulatory frameworks. This summit was also
an opportunity to sign several agreements to
promote research and innovation and to seize
the opportunities offered by the green
molecules sector.
Countries around the globe are competing to
take the lead on hydrogen technology and
applications, especially the green hydrogen
market. To reach a scale economy, green
molecules require supporting research and
innovation
to
achieve
cost
reduction
throughout the Power-to-X value chain, in the

fields of hybridization of clean electricity
sources, electrolyzers, technologies of storage,
and transportation as well as seawater
desalination. Globally, several projects have
already started, mainly demonstration projects
and pre-industrial units. The scaling needs
Public-Private
Partnerships
to
attract
investment. Another crucial requirement is the
empowerment of the workforce to achieve
utility-scale green H2 generation facilities.
Supportive government intervention remains
essential to preparing the legislative and
regulatory
framework,
incentives,
and
certifications. In addition, governments must
adopt investment risk mitigation programs and
establish incentive systems that reward early
adopters in order to attract investment.
Intergovernmental institutions also have a role
to play to set up the basics of international
cooperation. Also, taking advantage of local
industrial
and
logistical
advances
is
determinant to making hydrogen a competitive
accelerator for the entire ecosystem via the
creation of green hydrogen valleys/oases.
The Summit also touched on the need for
financing as a key element for a successful
development of the Power-to-X value chain.
Today, governments and financial institutions
need to set up specific financing channels
adapted to the technical particularities of the
Power-to-X value chain. International financial
institutions, governments, and private banks are
implementing programs and schemes to
facilitate private sector participation in the
energy transition through several advisory and
funding mechanisms. More support is needed
to strengthen public and private financing
mechanisms and enable the scaling up of green
molecule technologies, with the aim of
achieving a hydrogen economy consistent with
climate
action
and
the
Sustainable
Development Goals..
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HIGH LEVEL SESSION 1
Economy & Investment Opportunities
MAIN ISSUE

“Power-to-X Economy, A trigger to a New EUAfrica Union?”
CONTEXT

Since the Paris Agreement (COP 21), the energy transition is no longer an option. It is an
obligation. This energy transition faces challenges. Significant amounts of renewable
energy must be installed and integrated, while securing the supply and resilience of the
system is demanding. Energy end-use sectors, such as transport, must be decarbonized
at scale. In this perspective, hydrogen appears to be the answer to these challenges while
it has the potential to be a powerful enabler of this transition, as it offers a clean,
sustainable, and flexible option for overcoming multiple obstacles that stand in the way
of a resilient and low-carbon economy.

PARTICIPANTS
Chairman
§

Mr. Badr IKKEN, Executive Chairman - Green Innov Industry Investment (Gi3)

Panelists

§
§
§
§
§

HE. Mrs. Leila BENALI, Minister of Energy Transition and Sustainable Development Morocco
Mr. Chakib ALJ, President - General Confederation of Moroccan Enterprises (CGEM)
Mrs. Mbarka BOUAIDA, President - Regional Council of Guelmim-Oued Noun
HE. Mrs. Svenja SCHULZE, Minister for Economic Cooperation and Development Germany
HE. Mrs. Tinne VAN DER STRAETEN, Minister of Energy - Belgium

§
§
§
§
§
§
§

HE. Mr. Rob JETTEN, Minister of Economic Affairs and Climate Policy - Netherlands
Mr. Francesco LA CAMERA, Director General - International Renewable Energy
Agency (IRENA)
Mr. Gerd MÜLLER, Director General - United Nations Industrial Development
Organization (UNIDO)
HE. Dr. Patrick GRAICHEN, State Secretary - Federal Ministry for Economic Affairs
and Climate Action - Germany
Mrs. Ditte JUUL JØRGENSEN, Director General for Energy - European Commission
Mr. Cornelius MATTHES, Chief Executive Officer - Dii Desert Energy
Mr. Ra'ed SOUB, Secretary General - Arab Fertilizer Association (AFA)

STATE OF PLAY
§ Moroco's ambitious strategy is driven at the
highest level of the state through the vision
of his Majesty the King Mohammed VI.
§ Rising over the last 10 years as a leading
country in the field of energy transition its
energy transition with successful
investments in the field of renewable
energies.
§ Morocco is connected to the European
electricity grid, with new planned projects,
and also connected via gas pipelines with
other assets such as its ports and logistical
infrastructure.
§ Hydrogen in Morocco with one of the
lowest kilowatt-hour in the world
constitutes a clear competitive advantage.
§ Keep pushing various new sectors in peril in
the different regions of the Kingdom: water
desalination, marine energy, energy
recovery from biomass, export of green
molecules, industrial decarbonization
program... Competitive advantages in terms
of: geography renewable potential, evolving
regulatory and legislative framework.
§ Kingdom of Morocco is preparing to
become a Green Energy Bridge via
Electricity and Green Hydrogen between
Europe and Africa,
§ Green Hydrogen and Renewable Energies
are important building blocks to reduce
dependency on imports of fossil fuels and
their derivatives.
§ Several partnership between Morocco and
its strategic partners: German Moroccan
Hydrogen Alliance. Europe aims to produce
at least 10 million tons of renewable
hydrogen to help reduce its dependence on
imported fossil fuels and to have sufficient

renewable hydrogen available at affordable
prices.
§ Europe aims to develop new green
hydrogen partnerships and green hydrogen
core import corridors including from the
Mediterranean.
§ strong cooperation between the European
commission and Morocco as co-chairs of
the collaborative framework on green
hydrogen under the International
Renewable Energy Agency (IRENA).
STRATEGIC RECOMMENDATIONS
§ Numerous national and regional policy
targets are coming together in the global
momentum towards net zero emissions by
2050.
§ To tackle climate change, renewable
hydrogen is a significant part of the
solution's puzzle.
§ On a global scale, the production of
energy from wind and solar is ever
increasing whereas its costs are
decreasing year after year.
§ Setting in Morocco a large production and
marketing capacity for Power-to-X
products. o Cost reduction of the
renewable kilowatt-hour. o Reduction in
electrolysis facilities costs is needed.
§ Clear impulse for R&D, for the
industrialization of derivatives products,
and capacity building. o congregating the
community around a competitive two
dollars hydrogen.
§ The development of green hydrogen
sectors should foster local value chains,
support and not undermine local energy
supply and transition;

§ Green hydrogen projects should not place
additional burdens on natural resources
already under pressure. o Green Hydrogen
Made in Morocco is expected in about
three years time. o Advances in
technology are making electrolysis less
expensive than before.
§ Green hydrogen producing countries must
seize the opportunity offered by this
sector to attract heavy industries.
MEANS OF IMPLEMENTATION
§ A resilient energy strategy with improved
return on capital is definitely critical. o to
massively develop a hydrogen economy, a
reduction in electrolysis facilities costs are
needed. o Adopting a territorial approach to
this energy policy.

§ Developing a hydrogen transport
infrastructure by pipelines to connect the
ports with the industrial zones and to
interconnect neighbours.
§ Effective collaboration at all levels has to be
implemented to ensure the success of
internationam and regional strategies.
§ Countries must work on preparing financial
instruments, regulatory and legislative
frameworks. o The partly reuse part of
natural gas grid to create a hydrogen
backbone to transport hydrogen to
industrial clusters and ports
§ All parties involved need to collaborate on
issues like certification, safety and
technology.

SESSION 2
Economy & Investment Opportunities
MAIN ISSUE

Which sectors will be making up the bulk of the
demand? Who will make-up the key export
markets?
CONTEXT

The interest in Green Hydrogen is growing globally. Several countries are developing
ambitious research programs along national hydrogen strategies. An international Green
Hydrogen trade market is likely to develop, offering new opportunities for re-designing
energy partnerships and securing stable supply chains at regional, continental, and global
level.

PARTICIPANTS
Chairman
§

Mr. Alykhan KASSAM, General Manager North Africa - John Cockerill

Panelists
§
§
§
§
§
§
§
§

Mr. Cédric PHILIBERT, Associate Researcher, Energy & Climate Center - IFRI
Mr. Nikolaj KNUDSEN, Senior Director- Topsoe
Mr. Philip CHRISTIANI, Partner - Copenhagen Infrastructure Partners (CIP)
Mrs. Andrea GUATI ROJO, Stakeholder Relations Manager- Ammonia Energy Association
Mr. Yassine BOUHAFID, Water and Energy Project Manager - OCP Group
Mrs. Valerie RUIZ DOMINGO, Group Hydrogen Vice-President - ENGIE
Mr. Abderrahim BEN ELHIRCHE, Energy Operations Director- JESA
Mrs. Hanane EL HAMRAOUI, Vice President Industry - Hydrogène de France

STATE OF PLAY
§ Hydrogen promises a future to all energy
companies: Fossils, thanks to « grey », then
« blue » hydrogen, Nuclear, thanks to «
yellow » or « pink hydrogen », Renewables,
thanks to « green hydrogen » and Gas
distribution companies/
§ Hard-to-electrify sectors need
decarbonized fuels (PtX): Cement, Iron and
Steel, Chemicals and Petrochemicals,
Shipping and Aviation.
§ ~20 mill KM2 on the planet appropriate for
PtX.
§ Countries are adopting new ways of
thinking changing their regulations,
introducing support schemes to the sectors.
§ Broad group of companies are investing
(Investment funds, Energy companies, Oil
majors, and Industrial players)
§ New partnerships, joint ventures and
consortiums are being formed across the
value chain, including off-take agreements,
with early movers getting support from
funding.
§ Public funding: 30 hydrogen strategies,
Japan, Korea, European countries invest
billions of USD in the H2 economy.
§ Attractive market conditions: Premium
prices for green products and CO2 trading
schemes, lower prices for clean energy,
willingness to scale-up.
§ A strong momentum globally with more
than 520 projects announced.
§ Morocco will be one of the countries to
deliver the best combination of wind and
solar into international markets.
§ In Morocco, several key local stakeholders,
especially industrials, are interested in the
PtX field.
§ Morocco have potential for various export
routes to Europe.
§ Chemical industry and fertilizer industry will
be one of the first markets of green
ammonia.
§ Current issues: unclear economics following
the energy crisis and inflation due to postCovid-19 strong activity and Russia-Ukraine
war.

§ According to the US geological survey,
Morocco holds 73 of the world's known
phosphate reserves.
§ But Morocco’s OCP Group is the 1st importer
of ammonia in in the world (~2 Mt per year),
to produce fertilizers.
§ Current ammonia global market is
responsible for 2% of global CO2 emissions.
§ The worldwide production of ammonia is
around 150 Mt/year.
§ The costs today competitive green H2:
electrolyzer for around 770 USD/KW,
renewable electricity for around 20
USD/MWh.
§ Transmission of hydrogen as a gas by
pipeline is generally the cheapest but only
for distances up to 1 500 km. For further
distances, transport is cheaper by shipping
ammonia, but we must add conversion
costs.
§ 3 categories of countries: China, India and
US with domestic production and
consumption, Europe with domestic
consumption, and Africa (and Middle East)
with domestic production for export.
§ Renewable energy costs will continue
decreasing in the next 20 –25 years but at a
lower rate compared to the previous
decade.
STRATEGIC RECOMMENDATIONS
§ Hydrogen should be directed by priorities:
1. Replacing coal in electricity, steel, and
ammonia industries.
2. Replacing natural gas in these
industries.
3. Making synthetic fuels for mobility.
§ Europe should first decarbonize its power
systems before producing green
hydrogen.
§ Europe can first use blue hydrogen or
import green hydrogen from countries
with high renewables potential.
§ Scaling up green hydrogen and
decarbonizing of steelmaking, shipping
and aviation with Hydrogen requires more
renewable-based electricity capacities.
§ Electrifying all possible sectors is a
priority before beginning green hydrogen
production and use.

§ The chemical industry and the fertilizer
industry will be one of the first markets of
green ammonia. to take this particularly
because these are industries that are
already advanced users of ammonia.
§ Green H2 as a carrier to store and
transport renewable electricity for
mobility and stationary end-uses is a
promoting market.
§ By 2050 global ammonia demand is
estimated to reach 688 million tons in a 1.5
degree scenario.
§ New markets require low-carbon NH3:
shipping, power generation, H2 carrier.
Existing markets must also decarbonize.
§ Morocco’s OCP Group aims to produce
decarbonized ammonia locally,
harnessing the land and renewables
potentials on its sites.
§ Mastering and improving technologies,
processes, and optimizing the whole value
chain require that industrials work with
universities and research institutions.
§ Expected costs in 2045/50: electrolyzer
for around 200 USD/KW, renewable
electricity between 10 and 40 USD/MWh.
§ Today competitive green H2 (<2USD/Kg)
require combining wind and solar. In 2045,
solar only can be sufficient.
§ For Africa, Green H2 provides additional
opportunity for the growing energy needs
with providing prospects for economic
growth.
§ Electrolyzers’ cost needs a scale up to go
from the present values of 700 $/kweto
the expected 200 $/kweby 2050.
§ Countries’ roadmapas should include
storage, transport and distribution
projects.

§

§

§

§
§

§
§

§

§

§

§

MEANS OF IMPLEMENTATION
§ Transporting H2 via pipelines and as H-rich
feedstocks and fuels via shipping: Ammonia
feedstock and fuel; Methanol, naphtha as
feedstock for chemical industry; Synthetic

§

kerosene for aviation; Hot briquetted iron
(HBI) for steel making.
Accelerating specific additional deployment
of renewable energies dedicated to
hydrogen production.
Importing Green Hydrogen and Green
Ammonia from Morocco where the cost is
cheaper than local production in Europe
(EUR20/MWh).
Exploiting Morocco-Spain pipeline and
deploying more hydrogen pipelines inside
Europe.
Transporting Hydrogen as Ammonia,
Methanol or Naphta by ships.
Mains trade routes: MENA to Europe,
Australia to South Asia, mainly Japan and
South-America to North America.
Regulation need to converge.
Existing ammonia plants need baseline
emissions measured and verified with focus
on absolute carbon intensity per ton of
ammonia.
Blending/Deblending hydrogen in existing
natural gas grids to boost the scale up: 3
million kilometers of natural gas
transmission pipelines around the world and
almost 400 billion cubic meters of
underground storage capacity.
Certification is critical to support existing
and new hydrogen and ammonia markets.
Using the Ammonia Certification Scheme of
the Ammonia Energy Associatio to support
global harmonization and to enable trade of
certified ammonia.
Morocco’s OCP Group is prioritizing small
scale pilot projets with the University
Mohammed 6 Polytechnic
To “Develop domestic hubs with multi
usages, aggregating other end-uses:
electricity, heavy-duty mobility, process,
storage, etc., to increase the value of the
solution” – Engie.
Example of storage project: MELHY in
Morocco - H2 production project and
storage into salt cavern.

SESSION 3
Renewable Energy Integration
MAIN ISSUE

Which challenges at what cost?
CONTEXT

Due to their lack of flexibility (i.e. intermittency), renewable energies are facing
challenges such as their integration into power grids. These challenges leave their mark
on the technical expansion of renewable energies and call into question the
competitiveness cost of these energies. The coupling of Power-to-X and renewable
energies seems to be an alternative capable of overcoming these challenges.
However, the technological or even industrial maturity of this couple remains far from
reaching its optimum. The cost issue of renewable electricity is still presenting a challenge
to the development of a sustainable PTX economy.

PARTICIPANTS
Chairman
§

Mr. Said MOULINE, Director General - Moroccan Agency for Energy Efficiency (AMEE)

Panelists
§
§
§
§
§
§

Mr. Hamza GUENNOUN, Head of Strategy & New Business Development - Nareva
Mr. Stephan GOBERT, Chief Strategy, Innovation & Customer Experience Officer - Engie
North Africa
Mr. Ali ZEROUALI, Head Of Cooperation & International Development – Moroccan Agency
for Sustainable Energy (MASEN)
Mr. Mikaa MERED, Member of the steering committee - Hydrogen Task Force (MEDEF
International)
Mr. Amine BERRADA, Vice President, Business Development and Co-Founder - Terabase
Energy
Mr. Anas RAISUNI, Sales Director for North and Sub-Saharan Africa - Vestas
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§
§
§

Mr. José Manuel SERRA, Professor - Instituto de Tecnología Química (ITQ)
Mr. Kamal HTOUTE, Strategy and Planning Director - National Office of Electricity and
Water (ONEE)
Mr. Franz Josef RADERMACHER, Director - Research Institute for Applied Knowledge
Processing (FAW/n)
Mr. Mohammed JAJA, Infrastructures Director – ANP

STATE OF PLAY
§ Despite the efforts that have been
deployed, the world haven't yet reached a
strong tipping point of reduction of CO2
emissions.
§ Renewables and electrification provide
alone 75% of the CO2 reductions needed.
§ Energy storage allows a very high share of
renewable energy, but is still costly and
costlier than new flexible power plants.
§ Hydrogen has the potential to enable
massive renewable energy integration.
§ Hydrogen is experiencing a technological
maturity. Currently, It is used mostly in oil
refining and for the production of fertilizers.
§ 69 countries in the world that either have a
strategy, a road map, an action plan for
hydrogen or preparing one. Out of them,
there are about 3 or 4 that have the same
advantages and benefits to the global
economy vis-à-vis hydrogen that Morocco
can provide.
§ Countries in Africa and Europe are
considering Morocco as a model in
establishing a strategy and preparing the
ecosystem for a hydrogen economy.
§ Competition is emerging in MENA Region:
KSA, Oman, Egypt, Mauritania, Algeria, and
Morocco is well positioned to become a
Green H2 Leader.
§ Morocco has a clear competitive edge in
terms of high load factor and low cost of
electricity.
§ Morocco’s current installed capacity for
renewable energy has reached ~38% of the
mix, with targeted share of >52% in 2030 (an
additional 6GW).
§ The targeted 52% share of renewables in
the Moroccan electrical mix doesn’t take
into account the needs for hydrogen
production, e-mobility etc.
§ Morocco’s renewable energy potential:
o Solar: 5KWh/m²/year of irradiationdni.
DNI: 2300 - 2600 kWh/m² on a
significant number of CSP sites, GHI:

§

§

§

§

§

between 1500 and 2300 kWh/m² for
Solar PV sites;
o Wind: sites can exceed 60% load factor.
Estimated potential of 25,000 MW, and
promising offshore potential on the
Atlantic coast;
o Hydroelectric: A hydraulic potential of
3,800 MW (NORTH)
Morocco is emerging as global competitor
in H2 production and is among the top tier
producers of green H2 an anticipated
competitive price of ~2$/KgH2 by 2025 :
o 13th in global Renewable Energy
Attractiveness Rating;
o One of the sunniest countries in the
world;
o Annual average onshore wind speeds
are around 5 and 10 m/s;
o very close to Europe.
Morocco provides an electrical crossroads
between Africa and Europe with
interconnexions between Morocco-Algeria
and Morocco-Spain and projected
Morocco-Mauritania and Morocco-Portugal
and Morocco-Spain extension.
Sustainable Electricity Trade Roadmap
between Morocco and Europe for green
electron market between Morocco,
Portugal, Spain, France and Germany.
Morocco as been identified by several
international energy agencies as one of the
6 countries with a strong potential for the
production and export of hydrogen and
green derivatives. It could capture 4% to 8%
of the global power-to-x market.
Possibility of exploitation natural source of
hydrogen in the Moroccan underground,
according to ONHYM.

STRATEGIC RECOMMENDATIONS
§ Remaining below the 2°C above pre-level
pre-industrial levels requires to reduce
the emissions by 70 percent.
§ By 2050, Solar PV and wind would account
for 60% of global electricity generation
capacity,with: •8500GW of solar PV
•6000GW of wind.

§ Challenges to overcome before meeting
the energy transition targets:
o System flexibility to manage
intermittency. 3 types of flexibility: On
the supply side, on the demand side, and
storage flexibility;
o increased Operational complexity to
strengthen network stability;
o hard-to-abate sectors because of the
technology readiness or the cost. e.g.:
cement and steel - ~14% of the total CO2
emissions currently.
§ Hydrogen needs to be adopted in sectors
in which it's almost absent today:
Transport, Buildings, and power
generation. 80% of demand will come
from new uses of H2 in 2050.
§ Hydrogen as a fuel will be critical in the
decarbonization of heavy industries such
as chemicals, steel heavy-duty road
transport, shipping and aviation.
§ Hydrogen will provide seasonal storage
for power sector.
§ Hydrogen mature technology must be
deployed while managing to overcome
current challenges.
§ Mitigating the risks is necessary for green
hydrogen projects considering the high
uncertainty on the demand side and the
complexity of the value chain.
§ Today, hydrogen is used mostly in oil
refining and for the production of
fertilizers.
§ Saleability issues have to be addressed:
o Acceptability: by people who live around
the production areas: wind farms, water
scarcity issues etc.
o Safety: Feasibility of projects throughout
the whole chain value.
o Sovereignty: especially acceptability of
importing hydrogen by some politicians
in Europe.

Security: in addition to energy security,
non-traditional aspects of security. e.g.
preparing the ecosystem, workforce,
university etc.
§ To achieve parity with fossil fuel based
industry and lower costs to $0.01/kWh
Green Power & $1/kg Green H2, a new
approach is required.
o

MEANS OF IMPLEMENTATION
§ Enablers to increase the integration of
renewables:
o Demande side: demand response /
aggregation of distributed energy sources,
retrofitting existing thermal to reduce the
curtailment
o sector coupling:effectively integration of
buildings, transport, and industry into the
power system.
§ Governments should mitigate investment
risks of green hydrogen projects by
providing necessary funding guarantees
and appropriate regulatory framework for
hydrogen development.
§ Desalination will be key to bringing water to
the electrolysis system to produce
hydrogen.
§ Means to achieve parity with fossil fuel
($0.01/kWh Green Power & $1/kg Green
H2):
o Economy of scale;
o Lower power cost ($/kWh) via :
digitalization, Field Automation;
o Lower Hydrogen Cost ($/kg) cia :
Hybridization, Electrolyzer CAPEX
reduction;
o Lower Supply Chain and Logistics Costs
via Industrial Co-localization.

HIGH LEVEL DIPLOMATIC SESSION 4
Market perspectives
MAIN ISSUE

“Is there a market for Power-to-X Products?
Which timeline?”
CONTEXT

The global hydrogen generation market is projected to reach USD 201 billion by 2025 from
an estimated USD 130 billion in 2020, driven by the growing importance of clean energy
and the resulting commercial interest in hydrogen as a cleaner fuel source capable of
ensuring compliance with stringent government regulations on carbon emissions. While
the envisioned hypothetical green hydrogen economy still remains far away from reality,
we witness nevertheless, growing Interest this clean energy vector in power production,
transport, industry and other sectors. With that being said, the time is right to tap into
hydrogen’s potential or Power-t-X products in general to play a key role in a clean, secure
and affordable energy future.
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HE. Mr. Sjur LARSEN, Ambassador of Norway to Morocco
Mr. David GREENE, Chargé d’Affaires - United State of America Embassy in Morocco
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Mr. Ulrich BENTERBUSCH, Deputy Director-General in the Federal Ministry for
Economic Affairs and Energy, Germany
Mrs. An STROOBANDT, Chef de cabinet adjoint -Federal Minister for Energy of the
Kingdom of Belgium
Mr. Oussama ALAOUI, Representative & Director Australia Trade and Investment
Commission- AUSTRADE
Mr. Luc SCHILLINGS, Head of Economic Affairs- Embassy Of Netherlands in
Morocco
Mr. Tom HILL,Trade policy and market access Lead, British Embassy in Morocco
Mr. José Manuel DURAN CUEVAS, Chief Representative for the MENA region of the
CDTI- Spanish Agency of Innovation

STATE OF PLAY
§
§

§

§

§
§

§

§
§

§
§

According to World Energy Council study,
Europe will import 50% of its hydrogen
needs in 2050
Russian aggression disrupted world
markets with an explosion in fossil fuel
prices and recalled the sovereignty
dimension relating to the energy issue.
Positioning Morocco in the world map as a
major energy player, namely in PtX Sector
given its proximity to Europe, its energy
experience and its potential in renewable
energy at a very competitive cost.
Creation of the National Hydrogen
Commission in 2020 to synergize efforts in
the field of green hydrogen between the
various Moroccan actors and institutions
Creation of the Moroccan Green
Hydrogen Cluster dedicated to research
and innovation and industry
Preparation and publication in 2021 of the
Moroccan green hydrogen strategy with
the objective of estimating the first
potential national and international
markets
Establishment of a green partnership
between Morocco and France within the
framework of the green pact of the
European Union
Full decarbonization could be reached
only with application of green hydrogen
and efuels
24 danish companies are part of Green
Hydrogen partnerships and projects and
cover the whole value chain of green
hydrogen with their expertise
Shipping industry is responsible for 9% of
world greenhouse gas emissions
59% of electricity consumed in Portugal is
produced from renewable energy sources

§

§
§

§

§
§
§

§

§

The triangle composed of Morocco, Spain
and Portugal can become a very
important energy exporting region in the
next decades.
95% of electricity consumed in Norway is
from produced from renewable energy
sources
Scotec Scartech a Norwegian company
has entered this year into an agreement
with fertiglobe a leading ammonia
producer to jointly develop a 100 MW
green hydrogen facility for green
ammonia production in Egypt.
The U.S Hydrogen roadmap concluded
that by 2050 the U.S hydrogen economy
could lead to an estimated 750 billion
dollars per year in revenue and
accumulative 3.4 million dollar jobs.
the U.S department of energy committed
to lowering the cost of hydrogen to 1$/kg
in one decade
Morocco and U.S are partnering through
national electricity regulator on building
regulatory systems
The main economic stretch goal for clean
hydrogen is to be under 2$/kg in order to
bring hydrogen technologies to parity with
other alternatives and to enable growth of
PtX markets
The Australian government is investing in
excess of 1.2 billion to accelerate industry
growth central to this is a 464 million
investments to develop up to seven clean
hydrogen industrial hubs in regional
Australia.
The dutch ambition is to have installed
500 MW by 2025 and 3.4 GW electrolyzer
capacity by 2030; 10 % of the EU target for
that year.

STRATEGIC RECOMMENDATIONS

§
§

§

§

§
§

§

Encouragement of partnerships
between producers and consumers
Energy strategies are being redesigned
not only from the perspective of climate
change and the climate goals that
parties are taking, but also the security
of energy supply.
Adoption of an integrated business
model and extensive expertise in
developing and structuring PtX project
for a better partnering options
opportunities
To realize the true potential for
hydrogen, the private sector should be
involved at early stages of research and
development as well as ramping up
demonstrations to achieve scale.
Fostering government to government
partnerships
Need of government Support by
facilitating the process to obtain
permits, setting up the relevant policy
framework, and facilitating discussions
with main stakeholders.
Need of significant support for research
development and demonstration of
green hydrogen

MEANS OF IMPLEMENTATION
§
§
§

§
§

§

§

Partnerships and collaborative projects in
the green hydrogen sector
Support from government to Leverage
framework regulations and policies
Development of a stable support and
instant incentive mechanisms to allow
volume and price risk mitigation as well as
to subsidize economic affordability in the
initial stages of green hydrogen projects
implementation
Focus on establishing pilot projects and to
give support to R&D projects
Long-term of tech contracts and equity
co-investments project financing from
multilateral financial institution with an
access to the international debt capital
markets
Need to incentivize the private sector
global markets and societies to create
new Power-to-X paradigms and to adopt
different forms of energy usage across
different sectors.
Leadership, innovation and courage are
the main mechanisms to mitigate climate
change.

SESSION 5
Technology Challenges
MAIN ISSUE

“How can hydrogen innovations shape the
sustainability of energy transition?”
CONTEXT

Since the Paris Agreement (COP 21), the energy transition is no longer an option. It is an
obligation. This energy transition faces challenges. Significant amounts of renewable
energy must be installed and integrated, while securing the supply and resilience of the
system is demanding. Energy end-use sectors, such as transport, must be decarbonized
at scale. In this perspective, hydrogen appears to be the answer to these challenges while
it has the potential to be a powerful enabler of this transition, as it offers a clean,
sustainable, and flexible option for overcoming multiple obstacles that stand in the way
of a resilient and low-carbon economy.
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HE. MR. Keeyong CHUNG, Ambassador of the Republic of Korea to Morocco
Mr. Marc MELAINA, Senior Analyst - U.S. Department of Energy
Mr. Jesper NERLOV, Chief Technology Officer - Topsoe
Mr. Patrick HENDRICK, Professor - Université Libre de Bruxelles (ULB)
Mr. Javier Sanchez MONTERO, Senior Scientist - Superior Council of Scientific
Investigations (CSIC) – TNO

§

Mrs. Marina HOLGADO, Technical Secretariat Coordinator - International Energy
Agency (IEA) Hydrogen TCP

STATE OF PLAY
§ Cost reduction is a key element for
technology leadership.
§ Hydrogen is part of a much bigger energy
transition picture. IRENA expects that
hydrogen will contribute to 12% of final
energy consumption by 2050.
§ In the 2020’s, costs are likely to fall sharply
with learning and scaling-up of needed
infrastructure
§ Countries with an abundance of low-cost
renewable power could become producers
of green hydrogen
§ Setting the right priorities for hydrogen use
will be essential for its rapid scale-up and
long-term contribution to decarbonization
efforts.
§ According to McKinsey, H2 through
electrolysis (More than 70 GW from 200
MW) will secure 18 % of final energy
demand by 2050.
§ The cost of liquid H2 for transportation will
decrease significantly by 2030: 10 $/Kg
(2020) to 1,5 – 3,5 $/kg (2030).
§ In the transport sector, South Korea is the
leader in the deployment of H2 cars. 60 % of
the total hydrogen cars existing are made in
South Korea.
§ As an accompaniment, South Korea has
given great importance to the
establishment of regulatory and research
infrastructure on mobility.
§ Japan is a very good example of a hydrogen
developing country. It is the first country to
announce its own hydrogen roadmap (2017)
and it built the first liquefied hydrogen
carrier ship for importation from Australia.
§ Morocco has a good chance to develop
hydrogen. However, it will not be the only
one as there are several competitors
(Australia, Chile and others).
§ South Korea was able to highlight its
perspective on the hydrogen industry in
terms of production, distribution and use.
§ Currently, natural gas is the leading energy
source in the United States (36%). The U.S.

§

§

§

§

§

§

§

ambitions are to reduce GHG emissions by
50-52% by 2030 and achieve a carbon
neutral economy by 2050.
US DOE key goals : reduce the cost of fuel
cells (323 $/KW to 185 $/KW) and
hydrogen production (7 $/Kg to 3,5 $/Kg),
delivery via liquid tankers & tube trailers (11
$/Kg to 5 $/Kg), onboard storage (21
$/KWh to 16 $/KWh) and meet
performance and durability requirements.
Half of the hydrogen used worldwide is in
the form of ammonia. Therefore,
overcoming the barriers of Power to
Ammonia is a solution to the barriers of
Power to X in general.
The electrolysis technology is still a barrier
for Power-to-ammonia (to-X in general). The
goal is to achieve an efficient and scalable
technology. This is in addition to other
barriers such as hydrogen storage and Grid
balancing.
It is true that there is more than one "low
CO2" technology to produce hydrogen.
However, we must ask ourselves the
question of the degree of purity obtained. It
impacts the hydrogen value chain and there
are end customers that clearly demand it.
The pressure issue is also highlighted, and it
impacts the form of hydrogen used: the
pressure still poses a challenge for the
transport part (pipeline)
The scientific study of the interaction of
hydrogen with steels is very important in the
optimization of electrolysis. To understand
its behavior and to have more control, it is
interesting to approach hydrogen under
different scales (atomic to component).
We can summarize the main challenges for
a massive H2 deployment in 4 : cost
(including all the value chain such as
production, distribution & storage,
technology (scale-up manufacturing, TRL,
safety), Resources (water, some materials)
and framework (standards, certifications,
policy, regulatory…)

STRATEGIC RECOMMENDATIONS

§ To achieve parity with fossil fuel-based
industry (0.01 $/KWh & 1 $/KWh Green
H2), a new approach is required.
§ The production of H2 through electrolysis
can be among the solutions to reach
carbon neutrality: the objective is to go
from a cost of 2 $/Kg (2026) to 1 $/Kg
through the reduction of the cost of
electricity and the improvement of
efficiency and energy efficiency
§ To lower the cost of low-carbon electricity
the carbon capture proposal is among the
avenues the U.S. is pursuing to reach the
target cost ($1/Kg). Solar conversion is
also among the avenues that the United
States is pursuing.
§ The unblocking of certain markets
(biofuels, industrial heat, iron and steel...)
will make it possible to reduce costs and
approach the objective of $1/kg hydrogen
§ It is at the electrolysis level where it is
necessary to create the difference and
overcome the challenges. For example,
the production of ammonia via alkaline
electrolysis electricity consumes 10
MWh/Mt. The technological development
of electrolysis (e.g.: SOEC) allows to
reduce this high energy consumption (7.5
MWh/Mt). Also, It represents many
advantages such as the highest efficiency
of all electrolyzers and it does not contain
noble materials.

§ Ammonia cracking is a key to the ammonia
use as an energy carrier.
§ Cross sector coupling, as an improver of
energy efficiency and flexibility, can be a
key element for a large use of hydrogen
§ It is necessary to make a meaningful effort
to develop hydrogen compression
techniques
§ To overcome these challenges, several
steps need to be taken including national
strategies, public support and
international cooperation to improve
hydrogen R&D
MEANS OF IMPLEMENTATION
§ Technical Collaboration Program (TCP) is
the longest running international initiative on
hydrogen. It was established by the
international energy agency in 1977 and we
are currently 33 members. 24 countries plus
seven sponsors the European commission
and The United Nations Industrial
Development Organization (UNIDO)
§ TCP will play a major role in the context of
overcoming hydrogen challenges : TCP has
more than 40 years of delivering high-value
technical results to the hydrogen
community and successful tasks. It has a
historical focus on R&D needs. Also, TCP is
capable to mobilize hundreds of experts
from around the world for a permanent
effort.

SESSION 6
Power-to-X at Scale
MAIN ISSUE

“What are the challenges facing industrial scaleup for the PtX value chain?”
CONTEXT

In the integrated energy system of the future, Green Hydrogen will play a major role,
alongside renewable electrification, and a more efficient and circular use of resources.
Large-scale deployment of Power-to-X solutions at a fast pace is key to achieve a higher
climate ambition, reducing greenhouse gas emissions, in a cost-effective way. This
ambition represents one of the biggest industrial challenges of the current decades.

PARTICIPANTS
Chairman
§

Mr. Reda HAMEDOUN, Executive Vice President Strategy & International at Nareva

Panelists

§
§
§
§
§
§
§
§
§

Mr. Mostafa LABRAK, Secretary General - Moroccan Energy Federation
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Mr. Alykhan KASSAM, General Manager North Africa - John Cockerill
Mr. Mohamed BOUSSETA, Director of "Innovate for Industry" - Mohammed VI
Polytechnic University (UM6P)
Mr. Camel MAKHLOUFI, Technical Director - EIT InnoEnergy
Mr. Salem OUDA, Head of Group Power to Liquids - Fraunhofer ISE
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Dr. Florian GRUSCHWITZ, Senior Business Development Manager - MAN Energy
Solutions

STATE OF PLAY
§

§

§

§
§
§
§
§

§
§
§
§
§
§
§
§

§

Hydrogen transition will slowly make
countries that are being net importers of
energy to be net exporters of energy in
the medium to the longer term.
African countries will leverage the power
of green hydrogen to become
progressively green industrial
powerhouses as the share of Africa in the
worldwide output total output is only 3.
The biggest potential and the biggest
areas of growth-producing countries is
green hydrogen used as an industrial
feedstock and mainly through ammonia.
There is in Morocco some delegated
electricity distributor.
Photovoltaic farms that need a huge area
make problems for the local population.
Solid oxide electrolysis offers thirty
percent more energy.
Solid oxide electrolysis efficient way of
splitting the water compared to the more
conventional technologies.
A 5400 ton of methanol per day plant will
probably be difficult to achieve because a
lot of CO2 must be imported in order to
produce the methanol.
Power-to-x green methanol would most
likely be dependent on point sources of
bio-based CO2.
Oxygen is a very valuable product as well.
70 000 conversion ships would be easily
converted to a methanol service today
with very few efforts only
In the next 10 years, 1.4 000 gigawatts of
renewables will be needed.
Australia is the world's largest energy
exporter.
Germany is the world’s top 5 energy
importers.
Power-to-X value chains face
technological challenges.
CO2 emissions for steel, chemicals
(including fertilizers), and heavy mobility
(shipping, aviation, heavy goods) are
abatable using green hydrogen.
Advanced reactor technologies, process
intensification strategies, and highly
integrated process design show

§
§

significant potential in the PtX process
context.
Major demand will be covered by
imported Power to X products estimated
to be more than 1,000 TWh by 2050.
Methanol and ammonia will play an
important role in the future.

STRATEGIC RECOMMENDATIONS
§

§
§
§
§

§
§
§
§
§
§
§
§

The advent of green hydrogen as a
technologically and economically viable
energy alternative will if done right be a
game changer for producing countries
some like Morocco.
the market for ammonia alone should be
around 50 million tons per year.
Projects of green ammonia will require
CAPEX of around four to five uh billion
dollars.
The demand around the world for green
hydrogen helps to scale up the
hydrogen the greenhead regime.
Governments are in place to help secure
and set regulations in order to facilitate
all the needs for investment in the green
hydrogen sector.
Plants typically operate very stably so a
lot of effort must be spent on the
dynamic operations.
The annual capacity of ammonia is 185
million tons per year.
Cement plants serve as a perfect co2
source for methanol production.
Green methanol is an ideal bunkering
fuel for ships.
Climate neutrality in 2050 is only
achievable with large amounts of
hydrogen and synthesis products.
In the past, ammonia plants have grown
from a few 100’s MTPD to around
3,000MTPD today.
P-t-X processes require advanced and
highly integrated synthesis technologies
to be developed.
A bundle of mature & sustainable
technologies is required to modify or
replace old ones to achieve the
sustainable society vision in all
economic sectors.

§

Continued research on priority future
fuels (biodiesel, methanol, and
ammonia) confirming that net-zero
technologies will be available.

MEANS OF IMPLEMENTATION
§
§
§

Using low-cost and low carbon electrode
electrons will help the deployment of the
opportunities to go to an industrial level.
Facilitating the investment and supplies
will help to scale up the hydrogen the
greenhead regime.
An adequate policy and measures are
required to help the scale-up of green
hydrogen facilities whether in an
international national or international
scale.

§
§
§
§
§
§

Oxygen can be used to completely
decarbonize cement plants.
Ships should be converted, or new ships
should be built that are at least dual fuel
capable
The use of existing gas infrastructures is
essential to make progress at the lowest
cost.
The more ambitious GHG emission
reduction targets, the higher the demand
for hydrogen and synthesis products
Power-to-X processes need a new
innovative business model to scale up.
The H2 yield efficiency significantly per
liter of jet fuel produced should be higher.

SESSION 7
Green fuels: Decarbonizing the mobility through
Hydrogen
MAIN ISSUE

“Will Hydrogen revolutionize the Mobility
sector?”
CONTEXT

Large scale production of green fuels will be a key component in decarbonizing the
planet. The key to solving this global challenge is using green hydrogen directly as fuel or
developing into other synthetic fuels. Economics will determine the optimum choice of
future fuel for each application. Power-to-X (P2X) technology can be used to produce
green hydrogen, but also synthetic methane, methanol, ammonia, kerosene, gasoline and
diesel.
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Mr. Nouri CHAHID, General Manager Morocco - CWP Global
Mr. Erik VEN DER HEIJDEN, Business Manager Hydrogen - Port of Rotterdam
Mr. Salah MAHDY, Global Director - Hydrogen Business - Howden Group Limited
Dr. Yassine ZEGZOUTI, Researcher - The Regional Program Energy Security and
Climate Change in the Middle East and North Africa, Konrad-Adenauer-Stiftung (KASREMENA)

STATE OF PLAY
§
§
§
§

§
§
§
§

§
§
§
§
§
§
§
§
§
§

The story of hydrogen and transport goes
way back to the 50s.
Hydrogen has taken over the battle
against drones.
Recently, there was a world record where
a drone flew for five and a half hours
powered by a fuel cell.
The use and the production of green fuels
will ramp up in the future and it’s
expected to have a huge ramp up after
2030.
Morocco right now has a bunkering fuel
market of 3.2 million tons
The Daxing HRS is the world’s largest
hydrogen refueling station.
It has the capacity to produce 4.9 tons per
day of hydrogen.
The world’s largest hydrogen refueling
station can refuel up to 600 hydrogen fuel
cell vehicles, including large vehicles such
as trucks and buses.
Green Hydrogen Plant Could Soon Fuel
SpaceX Rockets
The World's first hydrogen fuel cell
helicopter is under development
Design Approval for Hydrogen Fuel Cell
System for Cruise Ships
Hydrogen will come in a range of forms,
with different weights and volumes.
Whether there is a grid or not doesn't
show whether there is a population
Sunny and windy places with low
population are where the cheapest
energy can be made
Hydrogen will play a very important role in
this decarbonization
There's a current obligation in the
Netherlands to blend green fuels into
existing fuels
and that is currently the major off take for
the green fields so that is
Fuels can also be directly used as carriers
for hydrogen export: based on the
availability of feedstock.

STRATEGIC RECOMMENDATIONS
§
§

Fuel market is a significant potential
business for Morocco and countries that
will have cheap ammonia .
The battle between drones and cars
should have nothing to do whether the
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fact it's powered with hydrogen or fuel
or part by battery but with artificial
intelligence.
There is no need for hydrogen to power
a train if there is cheap electricity and a
good grid network.
Hydrogen should take over just
powering the fuel cell and powering an
electric motor charging a battery.
Port of Rotterdam is the biggest port in
Europe and now the tenth largest port in
the world.
Regulation is the major offtake for the
green fuel fields.
Renewable raw materials hold
significant potential to accelerate the
reduction of CO2 emissions.
Regulators hold the key to enabling a
broad renewable raw material pool to
unlock the full emission reduction
potential in transport and beyond.
There are a lot of areas with a high
population without grid or energy
access, this is where hydrogen kicks in.
Rotterdam is the fuels hub of Europe; for
all types of green/biofuels; attractive
location because of:
o Availability of (green) hydrogen
o Very good logistics for feedstock
/liquid bulk storage close to offtakers
All fossil-based fuels need to be
replaced by renewables.

MEANS OF IMPLEMENTATION
§
§
§

§
§
§

Ammonia is necessary to decarbonize the
mobility sector in the long term.
In the long term, ammonia will is a key
component to truly decarbonate the
mobility sector .
If the bunkering fuel market of 3.2 million
tons in Morocco is converted to ammonia
it becomes 8 million tons and with a little.
bit of growth over the next 30 years it's
become 12 million tons.
It’s ideal to have an ammonia plant
coastline to supply big ships.
The mobility sector will be transferred
with direct use of hydrogen direct use of
electricity and all kinds of biofuels.
It’s important to have strong
infrastructures and abundant energy to be
able to deploy green fuels worldwide.

SESSION 8
Building Hydrogen Oasis
MAIN ISSUE

“Building Hydrogen Oasis”
CONTEXT

As a clear sign of a growing and maturing hydrogen market, "Hydrogen Valleys" or in MENA
context "Hydrogen Oasis' ' have started to emerge all around the world. This concept aims
to enable the emergence of locally integrated hydrogen ecosystems for climate change
mitigation and regional economic development. Hydrogen Oasis would be a platform
spread across a defined geographic area and covering a substantial part of the value
chain, from hydrogen production, storage and transport to its end use in various sectors
(industry, mobility, energy). The aim is to gather in one region project developers, policy
makers and the hydrogen industry alike, thereby advancing the further development of
the new hydrogen economy and ultimately the green energy transition.

PARTICIPANTS
Chairman
§

Mr. Tarik HAMANE, Managing Director Development - MASEN

Panelists
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Mrs. Barbara JINKS, Program Officer- Green Gas & Delivery - IRENA (virtual)
Mrs. Yosra MZAH, Project Manager - CEA
Mrs. Yasmina BENMESSAOUD, Strategy & Business Intelligence Manager- MASEN
Mrs. Ana ROVZAR, Head of International Partnerships - Res4Africa
Mr. Abdeslam ABABOU, President - Redmed Capital
Mr. Luis UMANZOR HERNANDEZ, Project Administrator - UNIDO (virtual)
Mr. Jacco MOOIJER, Sales Director- Proton Ventures
Mr. Mourad KAINA, General Director - CRI Guelmim

STATE OF PLAY
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Despite the efforts that have been
deployed, the world hasn't yet reached a
strong tipping point of reduction of CO2
emissions.
Despite some progress, the energy
transition is not on track to 1.5°C
Renewables were the largest increase in
new energy in 2021.
By 2050, Green hydrogen and green
ammonia will be cost-competitive:
o Green hydrogen costs are expected to
reduce by 40% to USD2/kg H2 by 2030
and 80% by 2050.
o Ammonia spot price currently is >1000
USD/t, expected to fall to USD 310 to
610/t. Green ammonia cost is
dominated by hydrogen cost.
There are positive signs of hydrogen trade
in terms of agreements and
announcements.
Africa has the greatest technical potential
for green hydrogen at less than USD
1.5/kg.
Although global hydrogen production is
by no means limited to Africa, the
continent is attracting attention a swellplaced for the development of a green H2
economy for the following key factors:
Renewable energy potential: vast and
diverse wealth of natural resources and
ever-growing solar and wind capacity.
Diversify energy transition and
industrialization strategy: an opportunity
for new industries and markets.
Support carbon neutrality targets and
strategies: energy transition targets and
enabling pathways.
Around the world, there are already
existing hydrogen ecosystems: +35
hydrogen valleys in 20 countries with a
total investment of more than EUR 32
billion.
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STRATEGIC RECOMMENDATIONS
§

Hydrogen and its derivatives are needed
for between 12% and 22% of final energy
demand to decarbonize Hard-toelectrify Sectors: chemicals, refineries,
heavy shipping, heavy industry, aviation,
some heating applications, and some
buildings.

§

Global estimated need by 2050 is ~600
to 800 Mt of Green Hydrogen.
Needs for clean hydrogen are :
o 24% for the transport sector,
o 76% for industry, feedstock, and
heating.
Policymakers need to include green
hydrogen in their strategies for countries
where it is applicable, prioritizing using
green hydrogen for hard-to-electrify
sectors while prioritizing financing.
By 2050 under IRENA’s 1.5°C scenario,
25% of the produced hydrogen is
expected to be traded internationally.
50% of it would be transported via ships
for long distances, and repurposed
pipelines would transport the remaining
50%.
If a government invests in green energy,
it will receive between 4 and 7 times
revenue from that due to: jobs, fewer
environmental issues, and fewer health
issues and it makes good business
sense.
Hydrogen transport in the form of
ammonia is cost-effective. It is expected
to be the primary commodity
transported, with existing global
coverage of ammonia loading and
unloading facilities that can be used.
Hydrogen certifications and standards
need harmonization.
Setting up hydrogen oases is
recommended as closed ecosystems of
regional production and end use that
will:
o Concentrate and scale up demand
within integrated ecosystems;
o Create synergies between the various
users of hydrogen and derivatives
across the industry, transport, and
energy markets;
o Improve individual projects’
bankability when several applications
and use are combined;
o Mutualise common infrastructure
investments.
Opportunities and challenges for Green
Hydrogen Oases in Africa:

Decarbonizing hard-to-abate sectors
and matching local industrial demand
to achieve carbon neutrality targets;
o Improving energy security and
diversifying energy transition
strategies;
o Developing a hydrogen economy to
unlock local value and long-term
jobs;
o Fast-tracking industrialization
through hydrogen-related
technologies and derivatives;
o Fostering capacity building and
creating Africa’s competitive and
technical skills of tomorrow
§ Challenges for Green Hydrogen Oases in
Africa:
o Local contexts and existing and
supporting infrastructure;
o Proximity between consumption and
production pools in geographies,
connect supply & demand;
o Prioritize and size RE investments and
avail accompanying supply chain to
support the greenH2 ecosystem
development;
o Need for clear policy signals as a key
driver for cost reduction transparency
and good governance following clear
strategies and plans;
o Environmental, resource, and safety
issues.
o
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MEANS OF IMPLEMENTATION
§

Existing initiatives for Green Hydrogen in
Africa:
o African Hydrogen Partnership: An
African umbrella association dedicated
to the development of green hydrogen
and applications.

European strategies and initiatives: EU's
"Hydrogen Strategy", "Hydrogen
Europe", "Towards a Comprehensive
Strategy" with Africa advocate for an
increasing role for African hydrogen
production.
o African countries’ initiatives: Moroccan
Green H2 Roadmap, expected Egyptian
H2 strategy, Namibian green hydrogen
project in the Tsau-Khaeb National
Park, Hydrogen South Africa (HySA)
initiative.
Green hydrogen strategies and policies
should be integrated into broader and
country-specific energy strategies.
Creating a green H2 ecosystem will
contribute to creating local value chains
and accelerate local energy transitions.
Implementing Green H2 Oases in Africa
requires accompanying new infrastructure
with additional competitive renewable
energy facilities and logistical value
chains.
Tailored capacity building and training on
green H2 can remove barriers to the
participation of local communities, civil
society, and all relevant stakeholders.
The inclusion of green H2 should involve
local companies, associations, research
centers, and universities and ensure
transparent governance.
Developing a green H2 oasis requires
concluding international partnerships and
engagement.
Prioritizing environmental and safety
impacts is crucial to minimize the burden
on natural resources that are already
under pressure and to mitigate the effects
of new infrastructure, production and
waste through standards and control.
o

§

SESSION 9
Power-to-X Funding & Regulations
MAIN ISSUE

“Unlocking H2 Finance & Regulatory
Frameworks”
CONTEXT

The development of "Power-to-X" products is the key to achieving the potential of a
carbon-free world. This means that this energy revolution will have to be regulated in
order to establish a viable Power-to-X economy. With the launch of roadmaps in various
countries, the absence of a robust and consistent regulatory and even legal environment,
the development of Power-to-X channels will be stalled and blocked. On the other hand,
financing is a key element for the success of this development. Today, financing
institutions (at any scale) are invited to implement specific financing channels adapted to
the technical particularities of the Power-to-X sectors.

PARTICIPANTS
Chairman
§

Mrs. Anne LAPIERRE, Global Head of Energy- Norton Rose Full bright

Panelists
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§

Mrs. Ghita HANNANE, Morocco Country Officer - International Finance Corporation
(IFC)
Mrs. Nadia TAOBANE, Green Hydrogen Program Lead - World Bank
Mr. Antoine SALLE DE CHOU, Director in Morocco - European Bank for
Reconstruction and Development (EBRD)
Mr. Thorsten SCHNEIDER, Head of Energy Team North Africa - KFW
Mr. Rabii EL BACHA, Analyst - N Gage Consulting

§
§

Mr. Amine IBA, Partner – RED MED Capital
Mr. Zakaria KORTE, Lawyer at the bar of Paris and Berlin- Korte Law

STATE OF PLAY
§ Over the past ten years, IFC has invested
and mobilized more than $32 billion in the
energy sector.
§ Renewable energy is at the heart of IFC's
strategy : 15 GW of renewable energy
financed in 10 years
§ By the end of fiscal year 2021, IFC's energy
portfolio stands at $7 billion
§ The World Bank Group (WB) is today the
world’s largest financier of climate action in
developing countries – over $26 billion. In
2021 alone – accounting for over half of
multilateral climate finance to developing
countries—and over two-thirds of
adaptation finance.
§ In June 2021, the World Bank Group
released its second Climate Change Action
Plan (2021-25), marking a paradigm shift in
the Bank’s approach: from investing in
“green” projects to greening entire
economies; and from inputs to measuring
impacts.
§ Main technical, economic and financial
challenges to the deployment of green
hydrogen in developing countries : High
cost of electrolyzers and CCUS, uncertainty
of technical performance, lack of national
strategies & roadmaps, concerns on
sustainable water and RES procurements,
unknown business models and uncertainly
on HPA…
§ In developing countries, WB supports three
essential activities : technical assistance
(grants, policies, regulations, building
government capacity), global knowledge
(viable production and consumption
opportunities, international and regional
platforms, guarantees of origin or
certifications schemes) and financing
(mobilization of climate funds).
§ EBRD’s current approach to hydrogen
economy is based on 5 pillars :. Growing
interest on hydrogen as a green feedstock
and a clean, storable, transportable energy
vector, Technology is reaching maturity
quickly and investment announcements
have significantly accelerated. Full transition
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to renewable hydrogen will be gradual and
build on growing demand for decarbonized
fuels. Crucial for the bank is to work under
Paris alignment umbrella. EBRD is driven by
demand from our COOs and clients,
supporting them to get ready to exploit
hydrogen in the context of climate
strategies and favorable local conditions
and Support COOs on market building and
policy dialogue (Technical Cooperation on
market/regulatory preparation and project
origination and partnerships)
In MENA region, EBRD signed MOU in
Morocco and Egypt in the context of the
regional H2 study.
Morocco has one of the lowest LCOH green
hydrogen compared with our other COOs.
According to KFW, there are 6 major
barriers to financing in developing countries
: absence of bankability, entry barriers,
regional markets, framework conditions,
heterogeneous needs and demand for
various financing products
KFW perceives green hydrogen as a key
technology for achieving the climate
targets. Therefore, KFW have set up a
funding landscape based on 4 pillars :
funding guideline, investment funds, H2
global and Bilateral DC.
Hydrogen business is living a Tremendous
momentum exists, with over 200 H2
projects announced worldwide with over 80
bn $.

STRATEGIC RECOMMENDATIONS
§ Technology evolution, cost and
infrastructure will play a crucial role in the
hydrogen roadmap to become an
essential vector of the energy transition
§ Comprehensive and integrated technical
assistance to maximize socio-economic
benefits triggered by green hydrogen
deployment based on 4 pillars : strategic
analysis to optimize the country
positioning on green hydrogen,
identification of pre-requisites to green
hydrogen development at scale,
maximization of socio-economic benefits
triggered by green hydrogen,
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development of a cross-sectoral green
hydrogen roadmap
The main opportunity for developing a
hydrogen economy will involve ammonia
and methanol.
A national strategy is needed to enable
hydrogen to be investable, through
developing a clear policy framework
hydrogen, with effective regulation.
Public support (Through a supportive
regulatory framework, public financing
and public support mechanisms),
mobilizing private financing (Risk
assessment is key to mobilize private
sector financing), “tailor-made” and costeffective financing solutions (with
features adapted to the challenges and
risk levels of the assets/entities financed
across the value chain) are the key
elements for the hydrogen sector to take
off .
Public support must go through support to
large-scale, industrial ecosystems,
infrastructure, financing and subsidies
Asset based financing will play a key role
in the development of the green hydrogen
sector. It entails to maximize the
proportion of project debt financing,
curtailment & “ring fencing” of the asset
risk and reduction in the cost of capital

§ The regulatory part of green hydrogen
needs to be addressed : Clarify regulatory
principles at the beginning, setting up a
Legal approach based on periodic market
monitoring, Regulatory exemptions for
inter-company networks, Dra$ law on the
downstream gas sector
MEANS OF IMPLEMENTATION
§ IFC works to facilitate private sector
participation in the energy transition through
several Advisory and Financing instruments:
Upstream strategic engagement (upstream
project development, working with early
adopters, opening investment avenues),
Business Model (pre-feasibility studies,
adopting a multi-sectoral approach),
Collaboration and co-development
(collaborating with the private sector from
upstream to financing), Cross-sectoral
expertise sharing, and Accompanying
clients to green hydrogen certification.
§ The WB is preparing an investment lending
to support a Green Hydrogen Facility in
Latin America : Reduction of Total Project
Cost to help increase demand and reach
economies of scale, Building of local
technical capacity and green jobs,
Unlocking 210 MW financed and generating,
creating 6,300 new jobs, provide blended
finance.

Signed Agreements
Memorandum of understanding
ESTABLISHMENT OF A COOPERATION IN THE FIELD OF
APPLIED RESEARCH AND INNOVATION IN THE POWER-TO-X
SECTOR

Collaboration Agreement
COLLABORATION AGREEMENT IN THE FRAMEWORK OF THE
MELHY RESEARCH PROJECT « FEASIBILITY STUDY OF
HYDROGEN STORAGE IN SALINE CAVITIES »

Memorandum of understanding
SUPPORT AND TECHNICAL ASSISTANCE IN THE FIELD OF
GREEN HYDROGEN AND ITS DERIVATIVES

Memorandum of understanding
PROMOTE BILATERAL COOPERATION AND THE REALIZATION
OF PARTNERSHIP BETWEEN THE BUSINESS COMMUNITY OF
THE FRENCH REPUBLIC AND THE KINGDOM OF MOROCCO IN
THE FIELD OF HYDROGEN AND ITS DERIVATIVES.

Memorandum of cooperation
INITIATE A COLLABORATION IN APPLIED RESEARCH AND
TRAINING ON THE HYDROGEN VALUE CHAIN

Thanks to our partners

